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ADVERTISEMENT. 


SooK  after  they  had  begun  to  prepare  for  publication  a  new 
edition  of  Dr.  Quain's  Anatomy,  the  Editors  found  that  in 
order  to  place  the  work  on  a  leyel  with  the  existing  state  of 
anatomical  knowledge^  and  maintain  for  it  the  character  it  has 
hitherto  possessed^  their  labour  must  be  much  more  exteii* 
sire  than  usually  falls  to  the  lot  of  an  editor.  They  perceiyed, 
in  &ct,  that  it  would  be  advisable  to  write  a  considerable  part  of 
the  work  anew,  whilst  the  rest  underwent  such  alterations  as 
were  required  in  a  careful  revision.  The  following  changes 
have  accordingly  been  made  in  the  present  edition. 

The  whole  of  the  Section  on  Oeneral  Anatomy  is  re-written. 
This  division  has  been  paged  separately  in  order  that  a  por- 
tion of  it  might  appear  in  each  of  the  Parts  into  which  the 
work  was  divided  in  its  publication. 

The  Descriptive  Anatomy  of  the  Osseous  System  has  under- 
gone various  alterations,  and  some  portions,  including  those  which 
treat  of  the  Formation  and  Growth  of  the  several  Bones  of  the 
Skeleton,  belong  exclusively  to  this  edition.  The  description 
of  the  Articulations  has  been  subjected  to  a  complete  revisal. 

Under  the  head  of  the  Muscular  System^  many  additions  have 
been  made;  among  which  may  be  especially  mentioned  the 
account  of  the  variations  of  form  and  attachment  observed  in 
individual  muscles.  Several  parts  have  been  re-written ;  but  the 
paragraphs  headed  ^^  Dissection  ^'  and  ^^  Action  of  Muscles ""  are 
printed  ftom  the  preceding  edition  with  scarcely  any  alteration. 
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The  principal  changes  to  which  the  section  on  the  Vascular 
System  has  been  subjected,  occur  in  the  description  of  the 
Arteries.  The  history  of  each  of  the  larger  arteries  has  been 
recast,  and  a  statement  of  the  varied  forms  which  these  vessels 
present  in  different  cases  has  been  abridged  from  a  special  trea- 
tise published  by  one  of  the  Editors. 

In  the  remainder  of  the  work,  including  the  description  of 
the  Brain,  Nerves,  and  Organs  of  the  Senses,  the  Heart,  with 
the  Digestive,  Respiratory,  Urinary,  and  Generative  Oigans, 
little  or  nothing  remains  of  the  former  editions. 

The  Surgical  Anatomy,  which  has  been  introduced  partly  in 
connexion  with  the  history  of  the  principal  arteries  and  partly 
at  the  end  of  the  work»  has  likewise  been  written  for  the  present 
edition. 

In  editing  the  work,  the  different  parts  have  been  apportioned 
in  the  following  manner,  viz.:  the  Oeneral  Anatomy  to  Dr. 
Shabpey,  with  the  Descriptive  Anatomy  of  the  Brain,  the  Heart, 
the  Organs  of  Respiration,  Voice,  Digestion,  Urine  and  Genera- 
tion ;  and  to  Mr.  Qu ain  the  remaining  portion  of  the  Descriptive 
Anatomy,  comprehending  the  Bones,  Muscles,  Articulations, 
Fasciae,  Vessels,  Nerves,  and  Organs  of  the  Senses,  as  well  as 
the  Surgical  Anatomy  of  the  different  regions. 

In  a  part  of  their  labours,  the  Editors  have  availed  them- 
selves of  the  aid  of  their  Junior  Colleagues  in  the  Anatomical 
Department  of  University  College,  viz.,  Mr.  Ellis,  the  late 
Mr.  PoTTEE,  and  Mr.  Marshall. 

The  Description  of  the  Nerves  is,  in  great  part,  due  to  Mr. 
Ellis,  who  has  devoted  much  attention  to  the  prosecution  of  this 
branch  of  Anatomy.  Mr.  Potter  afforded  his  aid  in  the  account 
of  the  Fasciae  and  Organs  of  Sense.  By  the  assistance  of  Mr. 
Marshall,  Dr.  Sharpey  has  been  relieved  of  much  of  the 
labour  required  for  the  execution  of  his  share  of  the  Descriptive 
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Anatomy  ;  in  the  preparation  of  vhicb,  while  free  use  has  been 
made  of  existing  systematic  works,  the  notes  of  his  lectures 
have,  for  the  most  part,  served  as  a  basis.  But  while  they 
willingly  concede  to  their  colleagues  a  full  share  of  any  merit 
which  may  be  found  in  those  portions  of  the  work  in  which 
they  were  respectively  engaged,  the  Editors  assume  to  them- 
selves the  whole  of  the  responsibility. 

A  large  number  of  Engravings  on  wood  have  been  added  to 
those  which  appeared  in  preceding  editions.  When  copied  from 
any  other  work,  the  sources  from  which  the  new  Illustrations 
have  been  derived  are  in  all  cases  mentioned ;  when  no  such 
acknowledgment  is  made,  the  drawing  is  to  be  considered  ori- 
ginal. 

Lastly,  it  may  be  well  to  explain,  that  when  statements  are 
made  in  the  first  person,  they  proceed  from  the  Editor  of  that 
part  of  the  book  in  which  they  occur. 

Sepiemberj  1846. 
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ELEMENTS    OF    ANATOMY. 


INTRODUCTION. 

The  material  objects  which  exist  in  nature  belong  to  two  Division 
great  divisions;    those  which  are  living  or  which  have  lived,  bodies! 
and  those  which  neither  are  nor  have  ever  been  endowed  with 
life.     The  first  division  comprehends  animals  and  plants,  the 
other  mineral  substances. 

In  a  living  animal  or  plant  changes  take  place  and  pro- 
cesses are  carried  on  which  are  necessary  for  the  maintenance 
of  its  living  state,  or  for  the  fulfilment  of  the  ends  of  its  being ; 
these  are  termed  its  functions,  and  certain  of  these  functions 
being  common  to  all  living  beings  serve  among  other  characters 
to  distinguish  them  from  inert  or  mineral  substances.  Such 
are  the  fimction  of  nutrition^  by  which  living  beings  take 
eztraneouB  matter  into  their  bodies  and  convert  it  into  their 
own  substance,  and,  the  function  of  generation  or  reproduction^ 
by  which  they  give  rise  to  new  individuals  of  the  same  kind, 
and  thus  provide  for  the  continuance  of  their  species  after  their 
own  limited  existence  shall  have  ceased. 

But  in  order  that  such  processes  may  be  carried  on,  the  body 
of  a  living  being  is  constructed  with  a  view  to  their  accomplish^ 
ment,  and  its  several  parts  are  adapted  to  the  performance  of 
determinate  offices.  Such  a  constitution  of  body  is  termed 
organization,  and  those  natural  objects  which  possess  it  are 
named  organized  bodies.  Animals  and  plants,  being  so  con-  Organised 
Btituted,  are  organized  bodies,  while  minerals,  not  possessing  ^^'^ 
Buch  a  structure,  are  inorganic. 

The  object  of  anatomy,  in  its  most  extended  sense,   is   to  Object  of 
ascertain  and  make  known  the  structure  of  organized   bodies.  ^^^^J- 
Bat  the  science  is  divided  according  to  its  subjects  ;  the  investiga- 
tion of  the  structure  of  plants  forms  a  distinct  study  under  the 
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name  of  Vegetable  Anatomy,  and   the  anatomy  of  the  lower 

animals  is  distinguished  from  that  of  man  or  human  anatomy 

under  the  name  of  Comparative  Anatomy. 

Organs  and        On  examining  the  structure  of  an  organized  body,  we  find 

textures.       ^j^^^  j^  jg  ^^^q  ^^  ^f  members  or  organs,  through  means  of 

which  its  functions  are  executed,  such  as  the  root,  stem,  and 
leaves  of  a  plant,  and  the  heart,  brain,  stomach,  or  limbs  of  an 
animal ;  and  further,  that  these  organs  are  themselves  made  up 
of  certain  constituent  materials  named  tissues  or  textures,  as  the 
cellular,  woody,  and  vascular  tissues  of  the  vegetable,  or  the 
osseous,  muscular,  filamentous,  vascular,  and  various  others, 
which  form  the  animal  organs. 

Most  of  the  textures  occur  in  more  than  one  organ,  and  some 
of  them  indeed,  as  the  cellular  and  vascular,  in  nearly  all,  so 
that  a  multitude  of  organs,  and  these  greatly  diversified,  are  con- 
structed out  of  a  small  number  of  constituent  tissues,  just  as 
many  diflferent  words  are  formed  by  the  varied  combinations  of 
a  few  letters ;  and  parts  of  the  body,  difiTering  widely  in  form, 
construction,  and  uses,  may  agree  in  the  nature  of  their  compo- 
nent materials.  Again,  as  the  same  texture  possesses  the  same 
essential  characters  in  whatever  organ  or  region  it  is  found,  it  is 
obvious  that  the  structure  and  properties  of  each  tissue  may  be 
made  the  subject  of  investigation  apart  from  the  organs  into 
whose  formation  it  enters. 
General  and  These  considerations  naturally  point  out  to  the  Anatomist  a 
Anirtomyr  ^^^^^l^l  ^^^^  ^f  study,  and  have  led  to  the  subdivision  of 
Anatomy  into  two  branches,  the  one  of  which  treats  of  the 
nature  and  general  properties  of  the  component  textures  of  the 
body;  the  other  treats  of  its  several  organs,  members,  and 
regions,  describing  the  outward  form  and  internal  structure  of 
the  parts,  their  relative  situation  and  mutual  connexion,  and 
the  successive  conditions  which  they  present  in  the  progress  of 
their  formation  or  development.  The  former  is  usually  named 
"  General"  Anatomy,  the  latter  "  SpeciaP  or  "  Descriptive"" 
Anatomy.* 


*  Tliese  names  have  been  objected  to,  and  the  terms  Histology  (ivr^r,  a 
web,  and  Xoyor,  a  discourse,)  and  Morphology  (fuuMJ^i),  form,  &c.)  themselves 
not  free  from  objection,  have  been  proposed  in  their  stead :  there  seems  no 
sufficient  reason  for  the  substitution ;  the  latter  term,  indeed,  is  often  used 
in  a  different  sense. 


XIX 


GENERAL  ANATOMY. 


GENERAL  CONSIDERATIONS  ON  THE  TEXTURES. 

Th£  human  body  consists  of  solids  and  fluids.  Only  the  Enumen- 
solid  parts  can  be  reckoned  as  textures,  properly  so  called ;  still  ^*J^,^  * 
there  being  some  of  the  fluids,  viz.  the  blood,  chyle,  and  lymph, 
which  contain  in  suspension  solid  organized  corpuscles  of  deter- 
minate form  and  organic  properties,  and  which  are  not  mere 
products  or  secretions  of  a  particular  organ,  or  confined  to  a  par- 
ticular part,  the  corpuscles  of  these  fluids,  though  not  coherent 
textures,  are  nevertheless  to  be  looked  upon  as  organized  con- 
stituents of  the  body^  and  as  suck  may  not  improperly  be  con- 
sidered along  witk  the  solid  tissues.  In  conformity  with  this 
view  the  textures  and  other  organized  constituents  of  the  frame 
may  be  enumerated  as  follows :. — 

The  blood,  chyle^  and  lymph. 

Epidermic  tissue,  including  epithelium,  cuticle,  nails,  and  hairs. 

Pigment. 

Adipose  tissue. 

Cellular  tissue. 

Fibrous  tissue. 

Elastic  tissue. 

Cartilage  and  its  varieties. 

Bone  or  osseous  tissue. 

Muscular  tissue. 

Nervous  tissue. 

Blood  vessels. 

Absorbent  vessels  and  glands. 

Serous  and  synovial  membranes. 

Mucous  membranes. 

Skin. 

Secreting  glands. 
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Oi^ganic  Every  texture  taken  as  a  whole  was  viewed  by  Bichat  as  con- 

systemi,  stituting  a  peculiar  system  in  the  body,  presenting  throughout 
its  whole  extent  characters  either  the  same,  or  modified  only  so 
far  as  its  local  connexions  and  uses  rendered  necessary ;  he 
accordingly  used  the  term  '^  organic  systems  ^^  to  designate  the 
textures  taken  in  this  point  of  view,  and  the  term  has  been  very 
generally  employed  by  succeeding  writers.  Of  the  tissues  or 
organic  systems  enumerated,  some  are  found  in  nearly  every 
organ ;  such  is  the  case  with  the  filamentous,  which  serves  as  a 
connecting  material  to  unite  together  the  other  tissues  which  go 
to  form  an  organ ;  the  vessels,  which  convey  fluids  for  the  nu- 
trition of  the  other  textures,  and  the  nerves,  which  establish  a 
mutual  dependence  among  different  organs,  imparting  to  them 
sensibility,  and  governing  their  movements.  These  were  named 
Oenenland  by  Bichat  the  *^  general  systems."  Others  again,  as  the  carti- 
^^^™^^'  laginous  and  osseous,  being  confined  to  a  limited  number,  or  to 
tenu.  a  particular  class  of  organs,  he  named  *'  particular  systems.*^ 

Lastly,  there  are  some  tissues  of  such  limited  occurrence  that 
it  has  appeared  more  convenient  to  leave  them  out  of  the  gene- 
ral  enumeration  altogether,  and  to  defer  the  consideration  of 
them  until  the  particular  organs  in  which  they  are  found  come 
to  be  treated  of.  Accordingly  the  tissues  peculiar  to  the  crystal- 
line lens,  the  spleen,  the  suprarenal  bodies,  the  enamel  of  the 
teeth,  and  some  other  parts,  though  equally  independent  tex- 
tures with  those  above  enumerated,  are  for  the  reason  assigned 
not  to  be  described  in  this  part  of  the  work. 

It  is  further  to  be  observed,  that  the  tissues  above  enumerated 
are  by  no  means  to  be  regarded  as  simple  structural  elements  ; 
on  the  contrary,  many  of  them  are  complex  in  constitution, 
being  made  up  of  several  more  simple  tissues.  The  blood  vessels, 
for  instance,  are  composed  of  several  coats  of  different  structure, 
and  some  of  these  coats  consist  of  more  than  one  tissue.  They 
are,  strictly  speaking,  rather  organs  than  textures ;  and  indeed 
it  may  be  remarked,  that  the  distinction  between  textures  and 
organs  has  not  in  general  been  strictly  attended  to  by  anato- 
mists. The  same  remark  applies  to  mucous  membrane  and  the 
tissue  of  the  glands,  which  structures,  as  commonly  understood, 
are  highly  complex.  Were  we  to  separate  every  tissue  into  the 
simplest  parts  which  possessed  assignable  form,  we  should  resolve 
the  whole  into  a  very  few  constructive  elements,  and,  having 
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regard  to  form  merely,  and  not  to  difference  of  chemical  consti- 
tution, we  might  reduce  these  elements  to  the  following,  viz.  Elemenu  of 
1.  simple ^bre^  2.  homogeneous  membrane^  either  spread  out  or  •*™'*"'*' 
forming  the  walls  of  cells^  and  8.  globules  or  granules^  varying  in 
diameter  from  the  xfiirir  to  the  vij^v  of  an  inch.  These,  with 
a  quantity  of  amorphous  matter^  homogeneous  or  molecular, 
might  be  said,  by  their  varied  combinations,  to  make  up  the 
different  kinds  of  structure  which  we  recognize  in  the  tissues ; 
and  if  we  take  into  account  that  the  chemical  nature  of  these 
formative  elements  and  of  the  amorphous  matter  may  vary,  it 
will  be  readily  conceived  that  extremely  diversified  combinations 
may  be  produced. 

PHYSICAL    PROPERTIES. 

The  physical  properties  of  the  tissues,  such  as  consistency,  Permeabi- 
density,  colour,  and  the  like,  which  they  possess  in  common  tiaLetto* 
with  other  forms   of  matter,  require  no  general  explanation,  fluid** 
An  exception  must  be  made  however  in  regard  to  the  property 
of  imbibing  fluids,  and  of  permitting  fluids  to  pass  through 
their  substance,  which  is  essentially  connected  with  some  of  the 
most  important  phenomena  that  occur  in  the  living  body,  and 
seems  indeed  to  be  indispensable  for  the  maintenance  and  mani- 
festation of  life. 

AH  the  soft  tissues  contain  water,  some  of  them  more  than  four-fifths  of 
their  weight ;  this  they  lose  hy  drying,  and  with  it  their  softness  and  flexi- 
bility, shrinking  up  into  smaller  bulk  and  becoming  hard,  brittle,  and  trans- 
parent ;  but  when  the  dried  tissue  is  placed  in  contact  with  water,  it  greedily 
imbibes  it  again,  and  rccoyers  its  former  size,  weight,  and  mechanical  pro- 
perties. The  imbibed  water  is  no  doubt  partly  contained  mechanically  in 
the  interstices  of  the  tissQe,  and  retained  there  by  capillary  attraction,  like 
water  in  moist  sandstone  or  other  inorganic  porous  substances ;  but  it  has 
been  questioned  whether  the  essential  part  of  the  process  of  imbibition  by 
an  animal  tissue  is  to  be  ascribed  to  mere  porosity,  for  the  fluid  is  not 
merely  lodged  between  the  fibres  or  laminae,  or  in  the  cavities  of  the  texture ; 
A  part,  probably  the  chief  part,  is  incorporated  with  the  matter  which  forms 
the  tissue,  and  is  in  a  state  of  union  with  it,  which  is  supposed  to  be  more 
intimate  than  could  well  be  ascribed  to  the  mere  inclusion  of  a  fluid  in  the 
pores^of  another  substance.  Be  this  as  it  may,  it  is  clear  that  the  tissues, 
even  in  their  inmost  substance,  are  permeable  to  fluids,  and  this  property  is 
indeed  necessary,  not  only  to  maintain  their  due  softness,  pliancy,  elasticity, 
and  other  mechanical  qualities,  but  also  to  allow  matters  to  be  conveyed  into 
and  out  of  fheir  substance  in  the  process  of  nutrition. 
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Transmu-  The  tissues  being  penneable,  we  may  next  consider  how  fluids  may  be 

Bion  of  made  to  pass  through  them.      This  may  be  effected,   1.  by  the  force  of 

tkroueli  pressure,  which  again  may  be  produced  in  various  ways,  easy  to  be  under- 
the  tiuues.  stood.  2.  It  can  be  shown  by  experiment,  that  water  imbibed  by  a  titeue  is 
given  out  from  it  again  when  the  tissue  is  exposed  to  some  substance  with 
which  the  water  has  a  tendency  to  mix  or  to  combine,  as  for  example, 
alcoM  or  salt,  or  a  strong  solution  of  salt ;  and  if  the  experiment  be  so 
arranged  that  one  surface  of  the  tissue,  say  a  piece  of  bladder,  is  kept  in 
contact  with  water  and  the  other  with  the  alcohol  or  solution  of  salt,  the 
water  will  be  imbibed  by  the  tissue  at  the  one  surface,  and  given  off  to  the 
alcohol  or  saline  solution  at  the  other,  and  thus  pass  through  in  a  continued 
current.  In  many  cases  of  this  kind  both  fluids  pass  through  the  membrane, 
and,  of  course,  in  opposite  directions,  the  water  to  the  salt  and  the  saline 
solution  to  the  water ;  and  the  interchange  continues  till  the  two  fluids  are 
thoroughly  mixed,  or  until  the  solution  acquires  an  uniform  strength  on  both 
sides  of  the  membrane.  In  such  cases,  however,  it  usually  happens  that 
one  of  the  fluids  is  imbibed  more  readily  by  the  tissue  than  the  other,  and 
is  transmitted  through  it  more  rapidly,  so  that  a  greater  quantity  of  fluid 
accumulates  on  one  side  of  the  membrane.  In  the  case  supposed,  the 
water  is  imbibed,  and  transmitted  more  rapidly,  than  the  saline  solu- 
tion ;  hence  if  the  solution  be  contained  in  a  tube  closed  at  the  bottom  with 
bladder,  and  placed  in  a  vessel  of  water,  the  level  of  the  fluid  within  the 
tube  will  rise  from  the  water  entering  more  rapidly  than  the  solution  issues. 
Of  course,  if  the  relative  position  of  the  two  fluids  were  reversed,  the  bulk  of 
the  fluid  in  the  tube  would  diminish  for  the  same  reason  as  before,  and  its 
level  sink.  The  same  effect  is  shown  very  clearly  by  inclosing  a  solution  of 
salt,  sugar,  or  gum  in  a  piece  of  gut  or  a  small  bladder,  and  immersing  it  in 
water ;  the  bladder  soon  becomes  distended,  but  when  the  water  is  put  in- 
side and  the  solution  without,  the  bladder  becomes  flaccid ;  the  water  in 
both  cases  being  more  readily  imbibed  and  transmitted  by  the  animal  tissue 
than  the  solution.  The  terms  endosmosis  and  exosmosU  have  been  employed 
to  express  these  phenomena,  the  former  denoting  the  greater,  the  latter  the 
lesser,  or  weaker  current,  terms  which,  though  in  general  use,  are  unques- 
tionably ill  chosen,  seeing  that  their  etymological  import  has  led  many  to 
apply  them  to  the  entering  and  issuing  current  respectively,  in  experiments 
like  the  foregoing ;  a  distinction  which  is  quite  unessential,  for  it  is  plain 
that  the  same  kind  of  current  may  cause  the  entrance  of  fluid  into  a  receptacle 
in  one  case,  and  its  issue  in  another. 

Water  being  imbibed  by  animal  textures  with  more  avidity  than  other 
fluids,  it  may  be  stated,  as  a  general  rule,  that  when  water  and  a  fluid  of  a 
different  kind,  with  which  it  tends  to  combine  or  mix,  are  placed  on  opposite 
sides  of  an  interposed  animal  membrane,  the  preponderating  current  will  be 
from  the  water  to  the  other  fluid.  This  is  the  case,  as  h^is  been  already 
stated,  with  water  and  alcohol,  or  solutions  of  salt,  or  solutions  of  oiganic 
matters,  such  as  gum,  sugar,  and  albumen,  Purther,  when  a  weaker  and  a 
stronger  solution  of  the  same  substance  are  exposed  to  one  utother,  the 
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greater  cturent  will  be  from  the  weaker  eolation  to  the  more  concentrated. 
Dntrochet  has  however  observed  a  remarkable  and  hitherto  unexplained 
deviadon  from  the  above  rule  in  the  case  of  water  and  acids,  especially  the 
oxalic  and  some  other  vegetable  acids.  Lastly,  the  observer  just  named  has 
found  that  solutions  of  different  kinds  of  matter,  though  of  the  same  density, 
differ  in  their  power  of  producing  endosmosis ;  thus,  equally  dense  solutions 
of  the  following  substances  produced  currents  of  water  proportionate  to  the 
numbers  given,  viz.,  albumen  12,  sugar  11,  gum  6*17,  gelatin  3.**^  Pheno- 
mena iUustratiye  of  the  truths  now  stated  present  themselves  in  many  of  the 
processes  which  occur  naturally  in  the  animal  economy. 

The  animal  tissues  are  also  permeable  to  aeriform  fluids.  It  is  well-  Aeriibrm 
knoivn  that  the  air  in  respiration  produces  changes  in  the  blood,  although  ^^da. 
the  membranous  coats  of  the  blood-vessels  are  interposed  between  the  two 
fluids ;  and  if  a  bladder  distended  with  carbonic  acid  be  exposed  to  air,  it 
will  become  flaccid  from  the  escape  of  the  contained  gas.  In  such  cases, 
however,  the  aeriform  fluid  does  not  pass  through  the  moist  membrane  in  its 
actual  state  of  gas ;  it  is  first  liquefied  by  the  water  in  the  soft  tissue,  and 
thus  penetrates  the  tissue  as  a  liquid  ;  on  reaching  the  opposite  surface,  it 
mixes  with  the  blood  in  the  one  case,  and  in  the  other  rapidly  evaporates 
into  the  air,  the  tendency  of  the  carbonic  acid  and  air  to  diffuse  into  each 
other,  a  property  they  possess  in  common  with  other  gases,  greatly  favouring 
the  result.  For  further  information  on  this  interesting  phenomenon,  see 
6ndiam*s  Chemistry,  p.  76. 

CHEMICAL    COMPOSITION. 

The  human  body  is  capable  of  being  resolved  by  ultimate  Uhiimte 
analysis   into  chemical   elements,   or  simple  constituents,  not  ^^^^j^ 
differing  in  nature  from    those  which   compose   mineral  sub-  enta. 
stances.     Of  the  chemical  elements  known  to  exist  in  nature 
the  following  have  been  discovered  in  the  human  body,  though 
it  must  be  remarked,  that  those  at  the  bottom  of  the  list  occur 
only  in  exceedingly  minute  quantity ;    oxygen,  hydrogen,  car- 
bon, nitrogen,  phosphorus,  sulphur,  chlorine,  fluorine,  potas- 
sium, sodium,  calcium,  magnesium,  iron,   silicon,  manganese, 
aluminum,  copper. 

These  ultimate  elements  do  not  directly  form  the  textures  Proximate 
or  fluids  of  the  body ;  they  first  combine  to  form  certain  com- 
pounds, and  these  appear  as  the  more  immediate  *constituents 
of  the  animal  substance ;  at  least  the  animal  tissue  or  fluid 
yields  these  compounds,  and  they  in  their  turn  are  decom- 
posed into  the  ultimate  elements.     Of  the  immediate  constitu- 

^  See  Cyclopaedia  of  Anat.,  and  Phys.,  art.  Endosmosis. 
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Proximate    ents  some  are  found  also  in  the  mineral  kingdom,  as  for  ex- 

entfc**^  ample,  water,  chloride  of  sodium  or  common  salt,  and  car- 
bonate of  lime ;  others,  such  as  albumen,  fibrin,  and  fat,  are 
peculiar  to  organic  bodies,  and  are  accordingly  named  the 
proximate  organic  principles. 

Their  gene-  The  animal  proximate  principles  have  the  following  leading 
characters :  They  all  contain  carbon,  oxygen,  and  hydrogen, 
and  the  greater  number  also  nitrogen ;  they  are  all  decomposed 
by  a  red  heat ;  and,  excepting  the  fatty  and  acid  principles, 
they  are,  for  the  most  part,  extremely  prone  to  putrefaction,  or 
spontaneous  decomposition,  at  least,  when  in  a  moist  state ;  the 
chief  products  to  which  their  putrefaction  gives  rise  being  water, 
carbonic  acid,  ammonia,  and  sulphuretted,  phosphuretted,  and 
carburetted  hydrogen  gases.  The  immediate  compounds  found 
in  the  solids  and  fluids  of  the  human  body  are  the  following : 

Enumeia-  I.  Azottzed  substances^   or  such  as  contain  nitrogen,   viz., 

albumen,  fibrin,  casein,  gelatin,  chondrin,  extractive  soluble  in 
alcohol,  extractive  soluble  in  water,  salivin,  kreatin,  pepsin, 
globulin,  mucus,  homy  matter  or  keratin,  pigment,  hsematin, 
pyin,  urea,  uric  acid,  azotized  biliary  compounds. 

II.  Substances  destitute  of  nitrogen^  viz.,  fatty  matters, 
(except  cerebric  acid,)  sugar  of  milk,  lactic  acid,  certain  prin- 
ciples of  the  bile. 

Some  of  the  Bubstances  now  eniuncratcd  require  no  further  notice  in  a 
work  devoted  to  anatomy.  Of  the  rest,  the  greater  number  will  be  ex- 
plained^ as  far  as  may  be  necessary  for  our  purpose,  in  treating  of  the  par- 
ticular solids  or  fluids  in  which  they  principally  occur ;  but  there  are  a 
•few  of  more  general  occurrence,  which  it  will  be  advisable  to  give  some  ac- 
count of  here  ;  these  are,  albumen,  fibrin,  casein,  gelatin,  chondrin,  extrac- 
tive, and  fatty  matters. 


ALBUMINOID    OK    PBOTEIK    COMPOUNDS. 

Protein  Albumen  and  fibrin,  with  casein,  globulin,   and  perhaps  some  others, 

compounds,  gyp]^  j^g  i^omy  matter,  belong  to  a  group  of  compounds,  which  have  been 
supposed  to  c(msist  essentially  of  one  and  the  some  fundamental  substance 
united  with  varying  proportions  of  sulphur,  phosphorus,  salts,  or  other  in- 
organic bodies.  This  common  principle  has  been  named  Protein.  In  some 
of  these  instances,  as  albumen  and  casein,  the  protein  comprehends  the 
whole  carbon,  hydrogen,  nitrogen,  and  oxygen  of  the  compound  ;  the  pro- 
portions of  those  elements  are  therefore  the  same  in  each,  and  the  sub- 
stances are  identical  in  essential  composition,  thougli  they  may  differ  in 
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some  of  their  properties.  In  other  oompomidsy  yielding  protein,  the  pro- 
portion of  the  aboTe-mentioned  elements  is  not  the  same  as  in  that  substance ; 
ud  in  such  cases  it  has  been  supposed,  that  some  other  oiganic  substance  is 
SMOciated  with  protein,  or  the  compound  has  been  represented  as  consisting 
of  protein  with  the  addition  of  oxygen,  the  elements  of  water,  or  the 
elements  of  ammonia,  or  with  some  similar  modification  calculated  to 
reeoodle  the  supposed  protein  constitution  with  the  actual  analysis.  The 
most  general  characteristic  mark  of  these  protein  or  albuminoid  compounds 
is,  that  they  ore  soluble  in  acids,  and  precipitated  from  their  acid  solutions 
by  the  ferro  and  ferricyanide  of  potassium  (the  yellow  and  the  red  prussiates 
of  potash). 

Albumen  exists  very  extensively  in  the  body,  forming  the  chief  ingredient  Albtunco. 
of  the  serum  of  the  blood,  chyle,  and  lymph,  and  of  the  serous  fluid  which 
penetrates  and  moistens  nearly  all  the  tissues ;  it  enters  largely  also  into  the 
composition  of  the  brain  and  nerves.     The  white  of  eggs  consists  of  liquid 
albumen. 

In  the  albuminous  liquids  mentioned,  which  are  all,  more  or  less,  alkaline 
from  contained  soda^  the  albumen  is  dissolved  in  water,  but  it  may  be  ob- 
tained in  a  solid  state  by  evaporation  at  a  temperature  of  120^,  and  succes- 
sive washing  of  the  dry  residue  with  ether  and  alcohol,  to  remove  foreign 
matters.  Solid  albumen  thus  obtained  is  soluble  in  water.  In  the  liquid  or  Properties, 
dissolved  state  it  is  coagulated  by  a  heat  of  158° ;  but  if  its  solution  is  much 
diluted,  a  boiling  heat  is  required.  Albumen  is  also  coagulated,  and  its 
solutions  rendered  turbid  by  alcohol,  creosote,  most  acids,  the  acetic,  phos- 
phoric, and  pyrophosphoric,  being  notable  exceptions,  and  by  many  metallic 
salts ;  also  by  the  voltaic  pile,  which  acts  by  decomposing  salt  in  the  albu- 
minous solution.  Ether  coagulates  the  white  of  eggs,  but  not  the  serum  of 
the  blood. 

In  its  coagulated  state  albumen  is  insoluble  in  water ;  it  is  freely  dis- 
solved by  caustic  alkali.  When  exposed  to  an  acid  extremely  diluted  with 
water  it  is  dissolved ;  by  increasing  the  proportion  of  acid  the  albumen  is 
precipitated,  but  this  precipitate  is  again  dissolved,  if  the  acid  be  still  more 
concentrated  and  heat  applied.  The  solution  in  strong  hydrochloric  acid 
acquires  a  purple  and  then  a  blue  colour.  When  dissolved  in  diluted  acetic 
acid  it  is  not  precipitated  by  adding  that  acid  in  excess,  and  the  tartaric, 
phosphoric,  and  pyrophosphoric  acids,  agree  in  this  respect  with  the  acetic. 
The  acid  solutions  of  albumen  are  precipitated  by  the  ferroprussiates  of 
potash. 

Albumen  unites  with  alkalies  and  metallic  oxides,  forming  albuminates. 
The  albuminates  of  the  alkalies  are  soluble  in  water,  those  of  the  oxides  in 
an  excess  of  albumen.  Metallic  salts,  as  already  stated,  cause  a  precipitate 
in  watery  solutions  of  albumen,  and  none  in  a  more  marked  manner  than 
corrosive  sublimate,  which  causes  a  milkiness  in  a  solution  containing  no 
more  than  dksth  part  of  albumen,  and  serves  therefore  as  one  of  its  most 
delicate  tests.  These  precipitates  appear  not  to  be  all  of  a  similar  constitu- 
tion, some  of  them  being  compounds  of  albumen  and  the  metallic  salt ;  while 
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Composi- 
tion of  Al- 
bumen. 
Protein, 


Fibrin,  li- 
quid and 
concrete. 

Liquid 
fibrin. 


in  others  the  albumen  is  supposed  to  combine  independently  with  the  acid 
and  with  the  base,  and  the  precipitate  accordingly  to  consist  of  albuminate 
of  the  acid  and  albimiinate  of  the  oxide.  Whatever  their  constitution,  the 
precipitates  in  question,  not  excepting  that  from  corrosive  sublimate,  are 
soluble  in  an  excess  of  albumen.  Phosphate  of  lime  is  readily  dissolved 
by  liquid  albumen,  and  a  certain  portion  of  that  salt  naturally  exists  in  the 
albumen  of  the  e^y  and  in  the  albuminous  fluids  of  the  human  body ;  a  fact 
of  no  small  importance  in  a  physiological  point  of  view. 

Albumen  consists  of  protein,  combined  or  associated  with  a  small  propor- 
tion of  sulphur  and  phosphorus.  To  obtain  the  protein,  albiunen  is  dissolved 
in  a  solution  of  caustic  potash,  and  heated  to  120°;  by  this  means  the  sul- 
phur and  phosphorus  are  converted  into  sulphuret  of  potassium  and  phos- 
phate of  potash ;  tlie  alkaline  solution  is  then  to  be  saturated  with  acetic 
acid,  and  the  protein  separates  as  a  gelatinous,  greyish,' semitransparent  pre- 
cipitate, which  when  washed  and  dried  appears  as  a  yellowish,  hard,  easily 
pulverised,  and  tasteless  substance.  According  to  the  latest  analysis,  that 
of  M.  Dumas,  the  following  is  the  composition  of  protein. 


Carbon 
Hydrogen 
Nitrogen 
Oxygen 


From  actual 
Analysu. 

.  64-38 
.    714 

.  16-92 
.  22-66 
100'— 


Calcnlated  by 
Atoms. 

6444  — .  C 

6-99  —  H 
15-88  — N, 
22-69  —  O 


4« 


37 


100-— 


IS 


Liebig's  formula  is  C^g,  H,,,  N^,  O,^.  These  numbers  will  of  course 
also  represent  the  proportions  of  the  respective  elements  contained  in  albu- 
men ;  but  the  proportion  of  sulphur  differs  in  the  albumen  of  eggs  and  that 
of  the  serum  of  the  blood.  According  to  Mulder,  the  albumen  of  eggs  con- 
sists of  ten  atoms  of  protein  with  one  of  sulphur,  and  half  an  equivalent  of 
phosphorus,  and  is  accordingly  represented  by  the  formula,  10  Pr-hSP^. 
The  albumen  of  scrum  contains  twice  the  amount  of  sulphur,  and  its  formula 
is  therefore  10  Pr  -j-  S  ,  P  |.  Proteui  is  insoluble  in  water  and  in  alcohol ; 
its  solubility  in  acids  follows  the  same  law  as  that  of  albumen,  and,  like 
albumen,  it  is  precipitated  from  its  acid  solutions  by  the  ferroprussiates  of 
potash.    With  concentrated  acids  it  forms  new  compound  acids. 

Fibrin  exists  in  two  states,  liquid  and  coagulated.  In  the  former  con- 
dition it  is  found  in  the  blood,  and  in  its  concrete  state  it  may  be  obtained 
from  muscle,  of  which  it  forms  the  basis. 

The  most  characteristic  property  of  liquid  fibrin  is  its  tendency  to  coagu- 
late spontaneously,  or  at  least  independently  of  any  apparent  extrinsic  cause ; 
the  coagulation  of  the  blood  itself,  in  fact,  is  ovring  to  this  property  of  the 
fibrin  contained  in  it.  Hence  the  difficulty  of  procuring  fibrin  in  a  liquid 
state,  and  indeed  it  has  never  been  obtained  pure  in  this  condition.  The 
fibrin  and  serum  of  the  blood  together  constitute  its  colourless  part  or  liquor 
sanguinis ;  this  fluid,  in  certain  states  of  the  body,  separates  from  the  red 
particles  before  coagulation,  and  may  be  obtained  by  itself;  or,  if  blood  be 
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diluted  with  serum  the  instant  it  is  drawn,  it  may  be  filtered  before  coagu- 
lation, and  the  diluted  liquor  sanguinis,  containing  the  liquid  fibrin,  is 
obtained  free  from  the  red  particles,  which  remain  on  the  filter.  In  both 
casesy  howerer,  the  fibrin  quickly  solidifies  and  separates  in  a  concrete 
fonn  from  the  serum,  and  the  same  happens  with  fibrinous  fluids,  resem- 
bling the  liquor  sanguinis,  occasionally  found  effused  into  cavities  within 
the  body. 

Coagulated  fibrin  may  be  procured  by  stirring  fresh-drawn  blood  with  a  Coagulated 
handle  of  twigs,  the  solidifying  fibrin  is  thus  entangled  and  removed.   When  fibrin, 
well  washed,  it  then  appears  as  a  white,  soft,  stringy^  somewhat  elastic,  sub- 
stance, without  taste  or  smell,  which,  by  drying,  loses  about  three-fourths  of 
its  weight,  and  becomes  hard  and  brittle.     The  appearance  of  coagulated 
fibrin  under  the  microscope  will  be  afterwards  noticed. 

Coagulated  fibrin  is  insoluble  in  water,  alcohol,  and  ether ;  but  by  long  Properties, 
boiling  in  water,  especially  under  pressure,  it  is  dissolved,  being  howerer  at 
the  same  time  altered  in  nature.  Like  albumen,  it  is  soluble  in  caustic 
alkalies,  and  combines  with  them,  neutralizing  their  alkaline  properties.  It 
also  combines  with  acids  in  different  proportions,  its  neutral  combinations 
being  soluble  in  water,  but  precipitated  by  the  addition  of  an  excess  of  acid. 
Strong  acetic  acid  is  rapidly  imbibed  by  it,  and  causes  it  to  swell  up  into  a 
transparent  colourless  jelly,  which  is  soluble  in  hot  water.  This  solution  is 
precipitated  by  adding  another  acid,  but  not  by  acetic  acid.  The  acid  solu- 
tions of  fibrin,  like  those  of  albumen,  are  precipitated  by  the  prussiates  of 
potash. 

Many  neutral  salts,  when  added  to  the  blood,  prevent  its  coagulation  by 
preventing  the  coagulation  of  its  fibrin ;  and  some  of  them,  as  nitre  for 
example,  naay,  with  certain  precautions,  be  made  to  dissolve  freshly  coagu- 
lated fibrin.  Corrosive  sublimate  and  the  persalts  of  iron  combine  with 
moist  fibnn,  giving  it  increased  firmness,  and  obviating  its  tendency  to 
putrefy. 

Moist  coagulated  fibrin  decomposes  binoxide  of  hydrogen,  liberating 
oxfgen,  and  reducing  the  binoxide  to  water,  without  itself  undergoing  any 
change.  This  property  belongs  to  many  organic  substances  which  contain 
DO  fibrin,  but  it  happens  not  to  be  possessed  by  coagulated  albumen,  which 
in  most  other  respects  so  much  resembles  coagulated  fibrin.  The  property 
joBt  mentioned,  and  that  of  forming  a  jelly  with  acetic  acid,  are  the  roost 
•tiiking  points  of  difference  between  the  two  substances. 

Fibrin  was  considered  by  Mulder  as  identical  in  composition  with  albu-  Composi- 
men  of  eggs,  the  formula  he  assigned  for  it  being  accordingly  10  Pr  +  SP  ^  ;  tioiu 
and  in  this  view  he  has  been  followed  by  most  other  chemists.  Dumas, 
however,  after  a  very  laborious  experimental  inquiry  by  M.  Cahours  and 
hhuBclf,  has  assigned  to  it  a  different  composition  ;  in  the  fibrin  of  human 
bkod  he  found  62*78  of  carbon,  6*96  of  hydrogen,  16*78  of  nitrogen,  and 
23*48  of  oxygen ;  therefore,  more  nitrogen  and  less  carbon  than  in  protein  or 
libumen.  He  states  that,  by  long  boiling  in  water,  it  yields  a  little  ammonia 
lod  a  peculiar  soluble  product,  while  the  fibrin  that  remains  imdissolved  is 


Casein. 


Conipoei- 
tion. 
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altered  in  nature,  having  become  identical  in  composition  with  albumen ; 
he  therefore  supposes  that  fibrin  contains  protein  along  with  another  sub- 
stance. Fibrin  yields  on  mcineration  about  |  per  cent,  of  ashes,  which 
consist  principally  of  phosphate  of  lime,  with  a  little  phosphate  of  magnesia, 
and  sometimes  traces  of  silica. 

Casein  is  an  albuminoid  or  protein  compound,  agreeing  with  albumen  in 
constitution  and  in  most  of  its  properties.  It  is  a  well-known  ingredient  of 
milk ;  it  exists  also  in  smaller  proportion  in  the  pancreatic  juice  and  some 
other  secretions,  and  in  the  blood. 

The  most  remarkable  property  of  casein  is  that  of  being  coagulated  by 
rennet.  Its  solution  is  precipitated  by  acids,  not  excepting  the  acetic,  and 
in  this  last  circumstance  it  diflPers  from  albumen.  The  precipitates  may  be 
freed  from  acid,  purified  and  redissolvcd  in  water,  by  which  means  pure 
casein  may  be  obtained.  In  this  condition  it  is  soluble  in  water,  and,  to  a 
small  extent,  in  alcohol.  Coagulated  casein,  on  the  other  hand,  is  insoluble, 
or  only  very  sparingly  soluble.  The  acids  combine  with  it,  both  in  its  liquid 
and  coag\ilated  state,  its  combinations  closely  resembling  those  of  albu- 
men, and  it  is  precipitated  from  its  acid  solutions  by  ferroprussiate  of  potash  * 
Like  albumen,  also,  it  forms  soluble  combinations  with  alkalies,  and  unites 
with  alkaline  earths  ;  and  the  same  earthy  and  metallic  salts  which  precipi- 
tate liquid  albumen  likewise  precipitate  casein.  Milk,  or  a  concentrated 
solution  of  casein,  is  also  precipitated  by  alcohol.  When  heated  in  an  open 
vessel  it  becomes  covered  by  an  insoluble  pellicle,  which  is  ascribed  to  the 
formation  of  lactic  acid  by  oxidation,  and  is  said  not  to  occur  when  milk  is 
heated  in  carbonic  acid. 

Casein  yields  on  incineration  6  per  cent,  of  phosphate  of  lime,  and  ^  per 
cent,  of  lime  or  its  carbonate.  It  contains  a  little  sulphur,  but  no  phos- 
phorus in  chemical  combination.  Its  basis  is  protein,  and  it  may  be  repre- 
sented as  composed  of  10  atoms  of  protein  and  one  atom  of  sulphur. 


GELATINOUS    COMPOUNDS. 

G«latiiiou§  Many  of  the  solid  parts  of  the  body  are,  by  long  boiling  in  water,  entirely 
compounds,  or  in  great  part  reduced  into  a  soluble  substance,  which  has  the  remarkable 
property  of  forming  a  jelly  with  the  water  as  it  cools  ;  and  two  distinct  kinds 
of  this  substance  have  been  recognized,  which  differ  in  a  marked  manner  in 
many  of  their  chemical  characters,  as  well  as  in  the  sources  from  which  they 
are  derived.  The  one  has  been  long  known  under  the  name  of  "gelatin," 
the  other,  being  principally  obtained  from  cartilages,  has  accordingly  beezl 
named  ^^  chondrin.**  Neither  kind  of  the  gelatinizing  substance  is  found  in 
any  of  the  animal  fluids,  nor,  according  to  the  view  entertained  by  Berzelius, 
does  it  exist  ready  formed  in  the  tissues  which  yield  it ;  he  conceives  that 
these  tissues  are  converted  into  gelatinous  substance  by  the  prolonged  action 
of  boiling  water,  somewhat  in  the  same  manner  as  starch  may  be  changed 
into  gum  and  sugar,  and  the  analogy  is  strengthened  by  the  fact,  that  in 
both  cases  the  process  is  accelerated  by  the  presence  of  a  dilute  acid. 
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Gelatin,  strictly  so  called,  is  obtained  from  the  cellular  and  fibrous  tissue.  Gelatin,  iu 
skin,  serous  membrane,  and  the  animal  basis  of  bone.  The  jelly  derived  P'^F*'^'*^ 
from  these  tissues  yields  the  dry  gelatin  in  form  of  a  hard  transparent  sub- 
staace,  which,  when  pure,  is  without  colour,  taste,  or  smell.  It  softens  but 
does  not  dissolve  in  cold  water ;  a  gentle  heat  is,  however,  sufficient  to  effect 
its  solution  in  water,  and,  as  already  stated,  the  solution,  unless  too  much 
diluted,  forms  a  jelly  when  cold.  It  is  insoluble  in  ether,  and  very  nearly 
insoluble  in  alcohol.  With  the  aid  of  heat,  it  readily  dissolves  in  acetic  and 
diluted  mineral  acids. 

A  solution  of  gelatin  in  water  is  pecipitated  by  alcohol,  creosote,  and  cor- 
rosiTe  sublimate ;  but  its  most  effectual  precipitant  is  tannic  acid,  or  a  strong 
infusion  of  gall-nuts,  which  throws  down  gelatin,  when  dissolved  even  in 
5000  times  its  weight  of  water;  the  precipitate,  which  has  been  named  tanna^ 
gtUUvHy  is  dissolved  by  adding  a  fresh  quantity  of  gelatin.  It  is  not  pre- 
cipitated by  mineral  acids,  acetic  acid,  alum,  sulphate  of  alumina,  acetate 
vid  subacetate  of  lead,  all  which  occasion  a  precipitate  in  a  solution  of 
chondrin  ;  nor  is  gelatin  thrown  down  from  any  of  its  solutions  by  the  prus- 
siates  of  potash,  in  which  respect  it  differs  from  the  albuminoid  compounds. 
Gelatin  combines  with  several  salts ;  it  readily  dissolves  freshly  precipitated 
phosphate  of  lime,  and  it  naturally  contains  about  |  per  cent,  of  this  salt,  as 
appears  by  incineration. 

The  composition  of  gelatin  may  be  represented  by  the  formula,  C^g,  H^,,  Composi- 
^7if  ^ti9  founded  on  an  analysis  of  gelatin  and  of  some  of  the  tissues  yield-   ^*^"* 
ing  it  by  Scherer.    This  formula  gives  the  following  proportions  per  cent. :— 
viz.,  carbon,  50*207,  hydrogen,  7*001,  nitrogen,  18-170,  oxygen,  24*622. 
Hence  it  appears,  that  gelatin  contains  proportionally  less  carbon  and  more 
oxygen  and  nitrogen  than  are  contained  in  albumen. 

Chcndrin  was  first  pointed  out  as  a  distinct  substance  by  MuUer.     It  is    Chondrin, 
obtained  from  permanent  cartilages,  and  the  cartilage  of  bone  before  ossifica-   whence  ob- 
tion,  and  from  the  cornea  of  the  eye,  by  boiling  these  tissues  for  a  long  time   properties, 
in  water.     In  its  relations  to  water  chondrin  resembles  gelatin,  but  the  jelly 
it  forms  is  not  so  firm.    Like  gelatin,  also,  it  is  thrown  down  from  its  solu- 
tions by  tannic  acid,  alcohol,  ether,  creosote,  and  corrosive  sublimate,  and 
not  by  prussiate  of  potash.     It  differs  from  gelatin  in  being  precipitated  by 
the  mineral  and  other  acids,  the  acetic  not  excepted,  also  by  alum,  sulphate 
of  alumina,  persulphate  of  iron,  and  acetate  of  lead  ;  the  precipitates  being 
soluble  in  an  excess  of  the  respective  precipitants.    According  to  Mulder,   Compou- 
100  parts  of  chondrin  yield  49*96  of  carbon,  6*63  of  hydrogen,  14-44  of  ^i<>"- 
nitrogen,  28*59  of  oxygen,  and  0*38  of  sulphur.    Liebig  gives  the  following 
formula  from  Scherer*s  analysis :   C^,,  H^^,  N^  O^. 


EXTRACTIVE    MATTERS. 

Serun  of  blood  and  several  other  animal  fluids,  on  being  freed  from  albu-  Extractive 

minous  ingredients  by  heat  or  some  other  suitable  means,  and  evaporated,  ™&^ters, 

yield  a  substance  known  under  the  name  of  animal  extractive  matter,  usually  ^ 
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mixed  with  fatty  matters,  from  which  it  is  to  be  separated  by  solution  in 
water  and  subsequent  evaporation.  The  same  kind  of  substance  may  be  ex- 
tracted from  many  of  the  solid  tissues,  especially  muscle,  by  macerating  them 
in  cold  water,  boiling  the  liquid  to  free  it  from  albumen,  and  proceeding  as 
before.  The  matter  obtained  from  these  different  sources  is  associated  with 
free  lactic  acid  and  several  salts,  especially  the  lactates  of  soda,  lime,  and 
magnesia,  lactate  of  ammonia  in  minute  quantity,  the  chlorides  of  sodium 
and  potassium,  phosphate  of  soda  and  phosphate  of  lime ;  moreover,  the  ani- 
mal substance  itself  is  separable  into  several  different  compounds,  but  even  if 
the  characters  of  these  compounds  were  better  defined  than  they  are,  it  would 
here  be  out  of  place  to  enter  into  detail  respecting  them  individually ;  it  will 
be  sufficient  to  point  out  the  differences  between  the  two  principal  classes  of 
them. 

1.  Extractive  matters  soluble  in  vxiter  only. — Wliile  all  are  soluble  in 
water,  the  substances  included  under  the  present  head  are  insoluble  in  pure 
alcohol  and  rectified  spirit ;  they  are  accordingly  left  undissolved  after  treat- 
ing the  mass  with  spirit  of  w^ine  of  specific  gravity  *833,  and  along  with 
them  there  remain  the  phosphates  of  soda  and  lime,  vrith  a  portion  of  free 
lactic  acid,  rendered  difilcultly  soluble  in  alcohol  by  its  connexion  with  the 
animal  matter.  Of  this  group  of  extractive  principles,  one  of  the  most  im« 
portant  is  a  substance  which  has  been  named  xomidin,  from  its  being  sup- 
posed to  be  the  cause  of  the  peculiar  taste  of  boiled  or  roasted  meat. 

2.  Extractive  mutters  soluble  in  rectified  spirit, — By  evaporating  the  spirit 
employed  in  the  preceding  operation  there  is  obtained,  along  with  the  chlo- 
rides of  sodium  and  potassium,  and  the  greater  part  of  the  lactic  acid  and 
lactates,  a  yellowish  brown  matter,  which  was  named  oimazome,  because  the 
characteristic  odour  of  soup  seems  to  be  owing  to  it.  Berzelius  has,  how- 
ever, shown  that  this  matter  may  be  further  subdivided,  by  means  of  an- 
hydrous alcohol,  into  an  extractive  substance,  which  is  soluble  in  that  men- 
struum, and  another  which  is  not ;  the  lactic  acid  and  lactates  being  shared 
between  the  two ;  for  though  the  acid  and  salts  in  question  are  naturally 
soluble  in  pure  alcohol,  a  certain  portion  pertinaciously  abides  by  the  in- 
soluble organic  substance.  Finally,  the  two  matters  thus  separated  from 
each  other  by  pure  alcohol  are  themselves  mixtures  of  two  or  more  principles, 
which  show  different  reactions  with  corrosive  sublimate,  subacetate  of  iead^ 
tannin,  &c. 

The  extractive  compounds  obtained  from  a  tissue  are  supposed  to  be 
contained  in  the  fluids  which  penetrate  the  solid  substance,  and  Berzelius 
has  suggested  that  these  matters,  as  well  as  the  lactic  acid,  lactates,  and 
other  salts,  which  seem  invariably  to  accompany  them,  are  the  product 
of  the  continual  change  or  waste  of  the  tissues,  especially  of  the  muscular 
substance,  which  naturally  takes  place  in  the  economy,  and  that  they  are 
destined  to  be  separated  from  the  tissue,  and  afterwards  eliminated  from  the 
blood  by  the  excretions ;  a  view  which,  as  he  states,  is  strengthened  by  the 
fact,  that  principles  of  the^same  kind  are  found  in  the  urine. 
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FATTr    MATTERS. 

The  substances  of  this  class  which  are  found  in  the  human  body  possess   Fatty  mat- 
the  foUowing  general  characters:   They  are  lighter  than  water,  fusible  at  a  *«pJ  R«"«- 
moderate  heat,  insoluble  in  water,  and  soluble  in  ether  and  in  boiling  alcohol.   ^^^^  ^f^ 
They  are  divided  into  the  proper  fats,  or  such  as  are  capable  of  forming  a 
so^  with  alkalies  and  oxides,  and  those  which  are  not  saponifiable. 


SAPONIFIABLE    FATS. 

The  common  fat  of  the  human  body  may  be  represented  as  a  mixture  of  Saponifiable 
a  solid  fatty  substance,  named  '' maigarin,**  and  a  liquid  oily  substancci  ™^«.^"^i'' 
*^o]ein;*'  the  suet  or  fat  of  oxen  and  sheep,  on  the  other  hand,  consists   ^{QJ^^ 
diiefly  of  a  second  solid  principle,  '<  stearin,"  associated  with  olein.    These 
thiee  substances,  maigarin,  stearin,  and  olein,  are  themselves  compounds  of 
a  base,  named  ^  glycerine,"  with  three  different  fatty  acids,  the  margaric, 
stearic,  and  oleic.    In  the  saponification  of  fat  these  acids  combine  with  the 
ilkali  or  oxide  employed,  and  the  glycerine  is  set  free. 

O^^eertne.— The  conmion  base  of  the  above-mentioned  compounds,  is  ob-  Glycerine, 
tamed  separately  as  a  liquid  of  syrupy  consistence,  and  remarkably  sweet 
taste,  from  which  circumstance  it  has  received  its  name.  It  is  supposed  to 
be  an  oxide  of  a  hypothetical  radical ''  glyceryl,"  which  again  is  composed  of 
C^  H,,  this,  combined  with  5  atoms  of  oxygen,  forms  an  oxide,  and  the 
oxide  of  glyceryl,  in  separating  from  the  acids  with  which  it  is  naturally 
eombined  in  fat,  unites  with  one  atom  of  water  to  form  glycerine,  so  that 
glycerine  is,  strictly  speaking,  a  hydrated  oxide  of  glyceryl,  and  has  the 
formula,  C^,  H,,  O,  +  HO. 

Margaric  and  sUaric  nctdf.-— These  acids  are  both  obtained  as  solid  crys-   Margaric 
talline  substances,  soluble  in  ether  and  in  boiling  alcohol,  and  fusible,  the  ^^  Bteanc 
ntti]garic  being  more  fusible  than  the  stearic.   They  combine  with  bases,  but, 
baring  weak  acid  properties,  are  separated  from  their  combinations  by  most 
other  acids.     They  are  both  compounds  of  a  radical  "  margaryl,"  C^,  H„, 
with  different  proportions  of  oxygen,  and,  in  their  uncombined  state,  are 
obtained  as  hydrates.     One  atom  of  maigaryl,  with  three  of  oxygen,  and  one  Margaryl. 
of  water,  form  margaric  or  "  margarylic  "  acid,  C,^,  H,,,  O,  +  HO ;  and  two 
Stoma  of  margaryl,  with  five  of  oxygen,  and  two  of  water,  2  (C,^,  H„), 
O^-f  2H0,  form  stearic  acid,  which  is,  therefore,  ^'hypomaigarylic"  acid. 
The  combined  water  quits  them  when  they  unite  with  bases.     Stearin,  or  Stearin, 
the  acid  stearate  of  glycerine,  is  soluble  in  alcohol  and  ether,  and  separates 
from  its  solutions  in  crystalline  plates ;  but,  on  being  fused  and  cooled,  it 
appears  as  a  white,  waxy-like,  pulverisable  substance,  which  is  not  crystal- 
line.   Margarin,  or  maigarate  of  glycerine,  in  most  of  its  properties,  re-  Margarin. 
sembles  stearin,  but  it  is  more  fusible  and  more  soluble  in  ether  and  alcohul. 

Oleic  acid  is  an  oily  liquid,  possessing  very  distinctly  acid  properties.   Oleic  acid. 
It  solidifies  into  a  crystalline  mass  a  few  degrees   above  the  freezing 
point  of  water.     Its  formula  is  C44,  H„,  O^.     Oleinf  the  oleate  of  glyce-  Olein. 


Cerebric 
Acid. 
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rinc  is  also  a  liquid  substance  at  ordinary  temperatures,  insoluble  in  water, 
but  easily  soluble  in  ether  and  in  alcohol.  It  is  the  chief  constituent  of  tlie 
fat  oils,  and  of  most  solid  hta  found  in  nature ;  with  maigarin  it  forms  the 
human  fat. 

Cerebric  acid. — From  the  researches  of  Fremy,  it  appears  that  the  chief 
constituent  of  the  fat  found  in  the  brain  is  a  compound  of  soda,  with  a 
peculiar  acid,  the  "  cerebric,"  which  also  exists  in  a  free  state.  The  cer^ 
brie  acid  differs  from  other  fatty  principles  as  yet  known  in  containing  nitro- 
gen ;  100  parts  of  it  consist  of  carbon  66*7,  hydrogen  10*6,  nitrogen  2*3, 
oxygen  19*5,  and  phosphorus  0'9. 


Unaaponi- 
fiable  Fate. 
Cholestcrin. 


Semlin. 
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Cholesterin  is  a  solid,  white,  crystalline  substance,  which  may  be  obtained 
in  small  quantity  from  the  blood,  the  bile,  and  the  substance  of  the  braia 
and  nerves.  It  is  found  much  more  abundantly  in  many  morbid  pro* 
ducts,  dissolved,  swimming  in  fluid  in  form  of  crystaUino  scales,  or  form* 
ing  solid  concretions,  as  in  biliary  calculi,  the  most  common  species  of  which, 
are  formed  of  cholesterin,  tinged  with  the  colouring  principles  of  the  bile. 
Cholesterin  fuses  at  278^ ;  it  is  soluble  in  ether,  sparingly  soluble  in  cold, 
but  abundantly  so  in  boiling  alcohol.  It  possesses  no  acid  properties,  and  is 
not  acted  on  by  alkalies ;  by  nitric  acid  it  is  converted  into  cholestearic  acid. 
The  formula  of  cholesterin  is  Cg^,  H,,,  O. 

Sero^n.— -When  blood  is  dried,  deprived  of  matters  soluble  in  boiling 
water,  and  repeatedly  treated  with  boiling  alcohol,  a  small  quantity  of  a  fatty 
substance  thus  named  is  obtained,  which  separates  from  the  alcohol  on  cool- 
ing, as  a  shining  flocculent  mass.  It  possesses  neither  acid  nor  alkaline 
properties,  fuses  at  97°,  is  readily  soluble  in  ether,  sparingly  so  in  boiling 
alcohol,  and  quite  insoluble  in  cold  alcohol. 


SUMMARY    OF    THE    LEADING    CHARACTERS    OF    THE 

FOREGOING    SUBSTANCES. 

A.  Albuminoid  principles^  albumen,  fibrin,  and  casein. 
Coagulable,  fibrin  spontaneously,  albumen  by  heat,  casein  by 
rennet.  Precipitated  by  mineral  acids,  tannic  acid,  alcohol, 
corrosive  sublimate,  subacetate  of  lead,  and  several  other  metal- 
lic salts.  When  coagulated^  not  soluble  in  water,  cold  or  hot, 
unless  after  being  altered  by  long  boiling ;  insoluble  in  alcohol ; 
soluble  in  alkalies;  soluble  in  very  dilute  and  also  in  con- 
centrated acids;  the  solutions  precipitated  by  red  and  yellow 
prussiates  of  potash. 

B.  Gelatinous  principles^  gelatin  and  chondrin.  Not  dis- 
solved by  cold  water ;  easily  soluble  in  hot  water,  the  solution 
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gelatinizing  when  cold.  Precipitated  by  tannic  acid,  alcohol, 
ether,  and  corrosive  sublimate,  and  not  by  the  pmssiates  of 
potash.  Chondritis  precipitated  by  adds,  alum,  sulphate  of 
alumina,  and  acetate  of  lead,  which  do  not  precipitate  gelatin. 

c.  Extractive  matters^  associated  with  lactic  acid  and  lac- 
tates. All  soluble  in  water,  both  cold  and  hot ;  some  in  water 
only,  some  in  water  and  rectified  spirit;  some  in  water,  rectified 
spirit,  and  pure  alcohol. 

D.  Fatty  matters.  Not  soluble  in  water,  cold  or  hot ;  soluble 
in  ether  and  in  hot  alcohol. 


▼ITAL    PROPERTIES    OF    THE    TEXTURES. 

Of  the  phenomena  exhibited  by  living  bodies,  there  are  many  vital  pro- 
which,  in  the  present  state  of  knowledge,  cannot  be  referred  to  ^^^ '^^ 
the  operation  of  any  of  the  forces  which  manifest  themselves  in  muli. 
inoiganic  nature  ;  they  are  therefore  ascribed  to  certain  powers, 
endowments,  or  properties,  which,  so  far  as  known,  are  peculiar 
to  living  bodies,  and  are  accordingly  named  <'  vital  properties.'' 
These  vital  properties  are  called  into  play  by  various  stimuli, 
external  and  internal,  physical,  chemical,  and  mental;  and  the 
assemblage  of  actions  thence  resulting  has  been  designated  by 
the  term  "life.''     The  words  "life"  and  "vitality"  are  often 
also  employed  to  signify  a  single  principle,  force,  or  agent,  which 
has  been  regarded  as  the  common  source  of  all  vital  properties, 
and  the  common  cause  of  all  vital  actions. 

1.  Of  the  vital  properties,  there  is  one  which  is  universal  in  AMimila- 
its  existence  among  organized  beings,  namely,  the  property,  with  *»^®  P"^ 
which  all  such  beings  are  endowed,  of  converting  into  their  own 
substance,  or  "  assimilating,"  alimentary  matter.  The  opera- 
tion of  this  power  is  seen  in  the  continual  renovation  of  the 
materials  of  the  body  by  nutrition,  and  in  the  increase  and  ex- 
tension of  the  organized  substance,  which  necessarily  take  place 
in  growth  and  reproduction ;  it  manifests  itself,  moreover,  in 
individual  textures  as  well  as  in  the  entire  organism.  It  has 
been  called  the  "  assimilative  force  or  property,"  "  organizing 
force,"  "plastic  force,"  and  is  known  also  by  various  other 
names.  But  in  reality  the  process  of  assimilation  produces  two 
different  effects  on  the  matter  assimilated:  first,  the  nutrient 
material,  previously  in  a  liquid  or  amorphous  condition,  acquires 
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determinate  form ;  and  secondly,  it  may,  and  commonly  does, 
undergo  more  or  less  change  in  its  chemical  qualities.  Such 
being  the  case,  it  seems  reasonable,  in  the  mean  time,  to  refer 
these  two  changes  to  the  exercise  of  two  distinct  properties,  and. 
Plastic  and  with  Schwann,  to  reserve  the  name  of  "  plastic"***  property  for 
that  which  gives  to  matter  a  definite  organic  form  ;  the  other, 
which  he  proposes  to  call  *'  metabolic,"  being  already  generally 
named  **  vital  affinity."  Respecting  the  last-named  property, 
however,  it  has  been  long  since  remarked,  that,  although  the 
products  of  chemical  changes  in  living  bodies  for  the  most  part 
differ  from  those  appearing  in  the  inorganic  world,  the  difference 
is  nevertheless  to  be  ascribed,  not  to  a  peculiar  or  exclusively 
vital  affinity  different  from  ordinary  chemical  affinity,  but  to 
common  chemical  affinity  operating  in  circumstances  or  condi- 
tions which  present  themselves  in  living  bodies  only ;  and  un- 
doubtedly the  progress  of  chemistry  is  daily  adding  to  the  pro- 
bability of  this  view. 

2.  When  a  muscle,  or  a  tissue  containing  muscular  fibres,  is 
exposed  in  an  animal  during  life,  or  soon  after  death,  and 
scratched  with  the  point  of  a  knife,  it  contracts  or  shortens 
itself;  and  the  property  of  thus  visibly  contracting  on  the 
application  of  a  stimulus  is  named  ^*  vital  contractility,"  or 
**  irritability,"  in  the  restricted  sense  of  this  latter  term.  The 
property  in  question  may  be  called  into  play  by  various  other 
stimuli  besides  that  of  mechanical  irritation,  especially  by  elec- 
tricity, the  sudden  application  of  heat  or  cold,  salt,  and  various 
other  chemical  agents  of  an  acrid  character,  and,  in  a  large  class 
of  muscles,  by  the  exercise  of  the  will,  or  by  involuntary  mental 
stimuli.  The  stimulus  may  be  applied  either  directly  to  the 
muscle,  or  to  the  nerves  entering  it,  which  then  communicate 
the  effect  to  the  muscular  fibre,  and  it  is  in  the  latter  mode  that 
the  voluntary  or  other  mental  stimuli  are  transmitted  to  muscles 
from  the  brain.  Moreover,  a  muscle  may  be  excited  to  contract 
by  irritation  of  a  nerve  not  directly  connected  with  it.  The 
stimulus,  in  this  case,  is  first  conducted  by  the  nerve  irritated 
to  the  brain  or  spinal  cord  ;  it  is  then,  without  participation 
of  the  will,  and  even  without  consciousness,  transferred  to 
another  nerve,  by  which  it  is  conveyed  to  the  muscle,  and  thus 
at  length  excites  muscular  contraction.  The  property  of  nerves, 
by  which  they  convey  stimuli  to  muscles,  whether  directly,  as 
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in  the  case  of  muscular  nerves,  or  circuitously,  as  in  the  case  VU  nei^ 
last  instanced,  is  named  the  "  vis  nervosa."  ^^^ 

Besides  the  obviously  muscular  textures,  there  are  others  Supposed 
which  possess  a  certain  amount  of  vital  contractility,  although  2^°^^! 
tlie  existence  of  muscular  fibres  in  them  has  not  been  satisfac-  titity. 
torily  demonstrated.     In  the  present  state  of  knowledge,  there- 
fore, we  cannot  with  certainty  affirm  that  vital  contractility  be- 
longs exclusively  to  muscular  structure.      Some  physiologists, 
indeed,  have  attempted  to  distinguish  the  contractility  observed 
in  textures    not  reputed  muscular,  from  the  contractility  of 
muscle,  and  have  named  it  '*  non-muscular^  vital  contractility  ; 
but,  except  as  regards  its  seat,  it  cannot  be  said  to  have  any 
distinctive  character;  for  the  contractility  acknowledged  to  be 
muscular  differs  itself  in  different  muscular  textures  in  the  rapi- 
dity and  force  with  which  it  is  exerted,  as  well  as  in  the  nature 
of  the  stimuli  by  which  it  is  excited. 

The  evidence  that  a  tissue  possesses  vital  contractility  is  de-  Tests  of  W- 
rivcd,  of  course,  from  the  fact  of  its  contracting  on  the  appli-  tiiit^"*™^ 
cation  of  a  stimulus.  Mechanical  irritation,  as  scratching  with  a 
sharp  point,  or  slightly  pinching  with  the  forceps,  electricity  ob- 
tained from  a  piece  of  copper  and  a  piece  of  zinc,  or  from  a  larger 
apparatus  if  necessary,  and  the  sudden  application  of  cold,  are 
the  stimuli  most  commonly  employed.  Heat,  when  of  certain 
intensity,  is  apt  to  cause  permanent  shrinking  of  the  tissue,  or 
'' crispation,^^  as  it  has  been  called,  which,  though  quite  differ- 
ent in  nature  from  vital  contraction,  might  yet  be  mistaken  for 
it ;  and  the  same  may  happen  with  acids  and  some  other  chemi- 
cal agents,  when  employed  in  a  concentrated  state :  in  using 
such  stimulants,  therefore,  care  should  be  taken  to  avoid  this 
source  of  deception. 

3.  We  become  conscious  of  impressions  made   on  various  Sensibility, 
parts  of  the  body,  both  external  and  internal,  by  the  faculty  of 
sensation ;  and  the  parts  or  textures,  impressions  on  which  are 
felt,  are  said  to  be  sensible,  or  to  possess  the  vital  property  of 
'*  sensibility/' 

This  property  manifests  itself  in  very  different  degrees  in 
different  parts;   from  the   haiie  and  nails,  which  indeed  are 
absolutely  insensible,  to  the  skin  of  the  points  of  the  fingers,  a  property 
the  exquisite  sensibility  of  which  is  well  known.     But  sensi-  youg^y^'^ 
bility  is  a  property  which  really  depends  on  the  brain  and  tem. 

c2 
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nenres,  and  the  different  tissues  owe  what  sensibllit?  they  pos- 
sess to  the  sentient  nerres  which  are  distributed  to  them. 
Hence  it  is  lost  in  parts  seTered  from  the  body,  and  it  may  be 
immediately  extinguished  in  a  part,  by  dividing  or  tying  the 
nenres  so  as  to  cut  ofTits  connexion  with  the  brain. 

In  estimating  the  degree  of  sensibility  possessed  by  a  tissue, 
whether  in  the  human  subject  or  by  obserrations  made  on  the 
lower  animals,  which  for  obvious  reasons  are  much  less  satisfiic- 
tory,  several  modifying  circumstances  must  be  taken  into  ac- 
count, which  will  be  duly  adverted  to  in  their  proper  place. 

Relation  It  thus  apfiears  that  the  nerves  serve  to  eonduct  iniprcfadons  to  the  brain, 

of  wuvtml  n.|,i(.},  jpyg  Yise  to  sensation,  and  also  to  convey  stimuli  to  the  muscles,  which 
aiul  m  ner-  ^^^-'i^  motion  ;  and  it  is  not  improbable  that,  in  both  these  cases,  the  con- 
rotoL  ductivc  property  exercu«ed  by  the  nervous  cordf  may  be  the  same,  the  dif- 

ference of  effect  dq>ending  on  this,  that  in  the  one  case  the  impression  is 
carried  upwar^ls  to  the  sensorial  part  of  the  brain,  and  in  the  other  down- 
wards to  an  irritable  tissue,  which  it  causes  to  contract ;  the  stimulus  in  the 
latter  caue  either  ha\ing  originated  in  the  brain,  as  in  the  instance  of  volun- 
tary motion,  or  having  been  first  conducted  upwards,  by  an  afferent  nerve,  to 
the  part  of  the  ccrebro-«pinal  centre  devoted  to  excitation,  and  then  trans- 
ferred to  an  efferent  or  muscular  nerve,  along  which  it  traveb  to  the  mosde. 
If  this  view  \)e  correct,  the  power  by  which  the  nerves  conduct  sensorial  im- 
prcHHioriR  and  the  before-mentioned  "  vis  nervosa"  are  one  and  the  same 
vital  property ;  the  difference  of  the  effects  resulting  from  its  exercise  being 
due  partly  to  the  different  nature  of  the  stimuli  applied,  but  especially  to  a 
difference  in  the  susceptibility  and  mode  of  reaction  of  the  organs  to  which 
tlic  itimuli  are  conveyed. 


DEVELOPMENT  OF  THE  TEXTURES. 

OrjKinal  The  tissues  of  oi^nized  bodies,  however  diversified   they 

of'it^tuw.  "^y  ultimately  become,  show  a  wonderful  uniformity  in  their 
primordial  condition.  From  researches  which  have  been  made 
with  the  microscope,  especially  during  the  last  few  years,  it  has 
been  ascertained  that  the  different  organized  structures  found  in 
plants,  and,  to  a  certain  extent,  also  those  of  animals,  originate 
by  means  of  minute  vesicles,  or  cells.  These  cells,  remaining 
as  separate  corpuscles  in  the  fluids,  and  grouped  together  in  the 
solids,  persisting  in  some  cases  with  but  little  change,  in  others 
Hubi^tnent  undergoing  a  partial  or  thorough  transformation,  produce  .the 
c  ango.  yaricties  of  form  and  structure  met  with  in  the  animal  and  vege- 
table textures.     Nay,  the  germ  from  which  an  animal  originidly 
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springs,  so  far  at  least  as  it  has  been  recognized  under  a  distinct 
fbno,  appears  as  a  cell ;  and  the  embryo,  in  its  earliest  stages, 
is  but  a  cluster  of  cells  produced  iroin  that  primordial  one  ;  no 
distinction  of  texture  being  seen  till  the  process  of  transforma- 
tion of  the  cells  has  begun. 

No  branch  of  knowledge  can  be  said  to  be  complete ;  but 
there  is,  perhaps,  none  which  can,  at  the  present  moment,  be 
more  emphatically  pronounced  to  be  in  a  state  of  progress  than 
that  which  relates  to  the  origin  and  development  of  the  tex- 
tures, and  much  of  the  current  opinion  on  the  subject  is  uncer- 
tain, and  must  be  received  with  caution.  In  these  circum- 
stances, in  order  both  to  facilitate  the  .exposition,  and  to  ex- 
plain to  the  reader  more  Ailly  the  groundwork  of  the  doctrines 
in  question,  we  shall  begin  with  a  short  account  of  the  develop- 
ment of  the  tissues  of  vegetables  ;  for  it  was  in  consequence  of 
the  discoveries  made  in  the  v^etable  kingdom  that  the  happy 
idea  arose  of  applying  the  principle  of  cellular  development  to 
explain  the  formation  of  animal  structures,  and  they  still  af- 
ford important  aid  in  the  study  of  that,  as  yet,  more  obscure 
process. 

OUTLIllK    OF   THE    FORMATION   OF    VEGETABLE    STRUCTURE. 

When  a  thin  slice  from  the  succulent  part  of  a  plant  is  viewed  Elementary 
under  the  microscope,  it  is  seen  to  consist  chiefly  or  entirely  of  yegetabies. 
a  multitude  of  minute  vesicles 
adhering  together,  of  a  rounded  ^'^S'  1'* 

or  angular  form,  and  containing 
various  coloured  or  colourless 
matters  in  their  interior;  these 
are  the  elementary  cells  (fig.  l' ; 
fig.  2",  ^'  *).  Besides  such  cells, 
phsnogamousor  flowering  plants 
contain  tubes,  vessels,  and  other 
forms  of  tissue  (fig.  2',  ^  ^)  ;  but 
a  great  many  plants  of  the  class 

cryptogamia  are  composed  entirely  of  cells,  variously  modi- 
fied, it  is  true,  to  suit  their  several  destinations,  but  funda- 

*  Nucleated  cells  from  a  bulbous  root ;  magnified  290  diameters.  (Schwami.) 


XXXVlll 


OUTLINE   OF   THE   FORMATION 


Transfor- 
mation of 
Tcge  table 
cells. 


Enlarge- 
ment 

Change  of 
figure. 


mentally  tbe  same  throughout :  nay,  there  are  certain  very  sim- 
ple modes  of  vegetable  existence,  in  which  a  single  cell  may  con- 
stitute an  entire  plant,  as  in  the  well-known  green  powdery  cnist 
which  coats  over  the  trunks  of  trees,  damp  walls,  and  other 
moist  suriaces.  In  this  last  case,  a  simple  detached  cell  exer- 
cises the  functions  of  an  entire  independent  organism,  imbibing 
and  elaborating  extraneous  matter,  extending  itself  by  the  pro- 
cess of  growth,  and  continuing  its  species  by  generating  other 
cells  of  the  same  kind.  Even  in  the  aggregated  state  in  which 
the  cells  exist  in  vegetables  of  a  higher  order,  each  cell  still,  to 
a  certain  extent,  exercises  its  functions  as  a  distinct  individual ; 
but  it  is  now  subject  to  conditions,  arising  from  its  connex- 
ion with  the  other  parts  of  the  plant  to  which  it  belongs,  and 
is  made  to  act  in  harmony  with  the  other  cells  with  which  it  is 
associated,  in  ministering  to  the  necessities  of  the  greater  orga- 
nism of  which  they  are  joint  members.  These  elementary  parts 
are  therefore  not  simply  congregated  into  a  mass,  but  combined 
to  produce  a  regularly  organized  structure ;  just  as  men  in  an 
army  are  not  gathered  promiscuously,  as  in  a  mere  crowd,  but 
are  regularly  combined  for  a  joint  object,  and  made  to  work  in 
concert  for  the  attainment  of  it ;  living  and  acting  as  indivi- 
duals, but  subject  to  mutual  and  general  control. 

Now  the  varied  forms  of  tissue  found  in  the  higher  orders 
of  plants  do  not  exist  in  them  from  the  beginning ;  they  are 
derived  from  cells.  The  embryo  plant,  like  the  embryo  ani- 
mal, is  in  its  early  stages  entirely  formed  of  cells,  and  these 
of  a  very  simple  and  uniform  character ;  and  it  is  by  a  trans- 
formation of  some  of  these  cells  in  the  further  progress  of 
development  that  the  other  tissues,  as  well  as  the  several 
varieties  of  cellular  tissue  itself,  are  produced.  The  principal 
modes^  as  far  as  yet  known,  in  which  vegetable  cells  are 
changed,  are  the  following. 

1.  The  cells  may  increase  in  size;  simply,  or  along  with 
some  of  the  other  changes  to  be  immediately  described. 

2.  They  alter  in  shape.  Cells  have  originally  a  spheroidal 
or  rounded  figure  ;  and  when  in  the  progress  of  growth  they 
increase  equally,  or  nearly  so,  in  every  direction,  and  meet  with 
no  obstacle,  they  retain  their  rounded  form.  When  they  meet 
with  other  cells  extending  themselves  in  like  manner,  they  ac- 
quire a  polyhedral  figure  (fig.  2',  *'  ^)  by  mutual  pressure   of 


OF  VEGETABLE  STRUCTURE.  mix 

Ibeir  sides.      When  tbe  growth  takes  place  more  in  one  direc- 
tion than  in  another,  they  become  flattened,  or  they  elongate, 
ud  acquire  a  prismatic,  fusiform,  or  tubular  shape  (fig.  2',  *■  *■  *). 
Fig.  a-.' 


Sometimes,  as  in  tbe  common  rush,  they  assume  a  star-like 
figure.  Bending  oat  radiating  branches,  which  meet  the  points  of 
eimiUr  rays  from  adjacent  cells  (fig.  S).  fj^.  g_f 

S,  The  cells  coalesce  with  adjoining 
cells,  and  open  into  them.  In  this  way 
a  series  of  elongated  cells  placed  end  to 
end  may  open  into  one  another  by  ab- 
sorption of  their  cohering  roembmnes, 
ud  gire  rise  to  a  tubular  vessel. 

4.  Changes  take  place  in  tbe  substance  and  in  the  contents 
of  the  cells.  These  changes  may  be  chemical,  as  in  the  convep- 
non  of  starch  into  gum,  sugar,  and  jelly,  and  in  the  production 
of  nriouB  coloured  matters,  essential  oils,  and  the  like.  Or 
they  may  afTect  the  form  and  arrangement  of  the  contained 
substances :  thus,  the  contents  of  tbe  cell  very  frequently  a»- 
same  the  form  of  granules,  or  spherules,  of  various  sizes ;  at 
other  times  tbe  contained  matter,  sutTering  at  the  same  time  a 
change  in  its  chemical  nature  and  in  consistency,  is  deposited  on 
the  inner  sur&ce  of  tbe  cell-wall,  so  as  to  thicken  and  strengthen 
it.  Such  "  secondary  deposits,"  as  tbey  arc  termed  by  bota- 
nists, usually  occur  in  successive  strata,  and  tbe  deposition  may 


Alteration 
ofwib- 


*  Textures  seen  in  a  longitudinal  section  of  the  leaf-atalk  of  a  Howcrinp 
ptuit. 
t  Stellate  vegetable  cells. 
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Fig.  At* 


go  on  till  the  cavity  of  the  cell  is  nearly  or  completely  filled  up 
(fig.  4^).  It  is  in  this  way  that  the  woody  fibre  and  other  hard 
tissues  of  the  plant  are  formed.     It  farther  appears  that  the 

particles  of  each  layer  are  disposed  in 
lines,  running  spirally  round  the  cell. 
In  place  of  forming  a  continuous  layer, 
these  secondary  deposits  may  leave  little 
spots  of  the  cell-wall  uncovered,  or  less 
thickly  covered,  and  thus  give  rise  to 
what  is  named  pitted  tissue  (fig.  9! ^)  ; 
or  they  may  assume  the  form  of  a  slender  fibre  or  band,  single, 
double,  or  multiple,  running  in  a  spiral  manner  along  the  inside 
of  the  cavity,  or  forming  a  series  of  separate  rings  or  hoops,  as 
in  spiral  and  annular  vessels  (fig.  St'^).  New  matter  may  be 
absorbed  or  imbibed  into  the  cells ;  or  a  portion  of  their  altered 
and  elaborated  contents  may  escape  as  a  secretion,  either  by 
transudation  through  the  cell-wall,  or  by  rupture  or  absorption 
of  the  membrane.  Lastly,  in  certain  circumstances,  cells  may 
be  wholly  or  partially  removed  by  absorption  of  their  sub- 
stance. 

5.  Cells  may  produce  or  generate  new  cells.  The  mode  in 
which  this  takes  place  will  be  immediately  considered,  in  speak- 
ing of  the  origin  of  animal  cells. 


Reflem- 
blance  of 
theproceM 
in  animal 
and  vege- 
tables. 


FORMATIOJI    OF    THE    ANIMAL    TEXTURES. 

Passing  now  to  the  development  of  the  animal  tissues,  it 
may  first  be  remarked  generally,  that  in  some  instances  the  pro- 
cess exhibits  an  obvious  analogy  with  that  which  takes  place  in 
vegetables  ;  certain  of  the  animal  tissues,  in  their  earlier  condi- 
tions, appearing  in  form  of  a  congeries  of  cells  almost  entirely 
resembling  the  vegetable  cells,  and,  in  their  subsequent  transfor- 
mations, passing  trough  a  series  of  changes  in  many  respects 
parallel  to  some  of  those  which  occur  in  the  progress  of  vege- 
table development.  Cartilage  affords  a  good  example  of  this. 
Figures  5'  and  6',  a,  are  magnified  representations  of  cartilage 
in  its  early  condition  ;  and  whoever  compares  them  with  the  ap- 
pearance of  vegetable  cells,  shown  in  figures  l'  and  9.\  must  at 

*  Cross  section  of  ligneous  cells  containing  stratified  deposit. 
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uatK  be  struck  with  the  reflemblance.     Fig.  6',  b  and  c,  shows  th« 
subsequent  changes  on  the  pri-  Fig.  5*  * 

mary  cells  of  cartilage  ;  the  pa- 
rietes  ue  seen  to  have  become 
thickened  by  deposit  of  fiesh 
material,   the  spaces  within  the 

cells  are  conseqnently  diminish-  '* 

ed,  while  the  mass  between  the 
cavities  is  increased.  Now  this 
change  seen  to  occur  in  the  car- 
tilage cells,  though  there  may 
be   a  question  as  to  the  precise 

mode  in  which  it  is  brought  about,  may  very  fairly  be  compared 

with   the  thickening  of  the  sides  of  the  T^et&ble  cells,  which 

takes  place  when  they  are  converted  into  the  woody  and  other 

Fig.  6.'t 


hard  tissues.  Again,  in  most  cartilages  the  cells  increase  in 
number  as  they  diminish  in  size,  new  ones  being  formed  within 
the  old,  as  happens  in  many  vegetable  structures. 

The  instance  now  given,  and  others  to  the  same  effect  which 
will  be  mentioned  as  we  proceed,  tend  to  show  the  fundamental 
resemblance  of  the  process  of  textural  development  in  the  two 
kingdoms;  but,  when  we  come  to  inquire  into  the  various 
modifications  which  that  process  exhibits  in  the  formation  of  par* 
ticular  textures,  we  encounter  serious  difficulties.  The  pheno- 
mena arc  sometimes  difficult  to  observe,  and,  when  recognized, 
they  are  perhaps  susceptible  of  more  than  one  interpretation  ; 
hence  have  arisen  conflicting 'statements  of  fact,  and  differences 
of  opinion  at  present  ineconcil cable,  which  future  inquiry  alone 

•  Section  of  abranchial  cartilage  of  a  Tadpole,  Bhowinglhe  early  condition 
of  the  cells ;  magnified  450  diametete.   (Schwann.) 

t  CBTtilage  of  the  branchial  ray  of  a  nsh  ( Cypriaui  eri/throplilhalmut)  in 
different  stages  of  adTascctuent  i  magnified  4fi0  diameters.  (Schwann.) 
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their  struc- 
ture. 


Nucleus. 


Nucleolus. 


can  rectify,  and  which  in  the  mean  time  offer  serious  obstacles  to 
an  attempt  at  generalization.  In  what  followsi  nothing  more  is 
intended  than  to  bring  together,  under  a  few  heads,  the  more 
genera]  facts  as  yet  made  known  respecting  the  formation  of  the 
animal  textures,  in  so  far  as  this  may  be  done  without  too  much 
anticipating  details,  which  can  only  be  suitably  and  intelligibly 
given  in  the  special  history  of  each  texture. 

Structure  of  Cells. — A  cell,  before  it  has  undergone  altera* 
tion,  is  a  round  or  oval  vesicle,  formed  of  thin,  transparent, 
homogeneous,  flexible  membrane  ;  varying  considerably  in  size, 
but  never  passing  beyond  the  dimensions  of  a  microscopic  object. 
It  contains  in  its  interior  a  fluid  or  more  consistent  matter,  pel- 
lucid or  opaque,  and  in  the  latter  case  generally  granular.  In 
the  greater  number  of  cells  there  is  also  to  be  seen,  at  some 
period  of  their  existence,  a  smaller  body,  called  the  ''  nucleus,^" 
which,  as  will  afterwards  appear,  performs  an  important  part  in 
their  economy.  Schleiden  attributed  to  it  the  function  of  pro- 
ducing the  cell,  and  accordingly  named  it  the  ^^  cytoblast,^'  an 
appellation  which  is  synonymous  with  **  cell-germ.''  In  the 
nucleus  are  commonly  to  be  seen  one  or  two,  rarely  more,  minute 
eccentric  spots ;  these  are  the  nucleoli. 

The  nucleus  (fig.  1^,  ^)  is  of  a  round  or  oval  shape,  and  more 
constant  in  size  than  the  cell  itself:  its  average  diameter  in 
animal  cells  is  from  ^jszj^  to  t^tt  of  an  inch  ;  its  aspect  is 
usually  granular  and  dark,  often  with  a  yellowish  hue,  but 
sometimes  quite  homogeneous,  transparent,  and  colourless.  In 
some  cases  it  is  solid  throughout,  being  then  made  up  of  fine 
molecular  matter,  or  consisting  of  a  cluster  of  large  granules; 
in  other  instances,  especially  in  animal  cells,  its  mass  appears 
to  be  hollow,  or  at  least  less  consistent  in  the  centre ;  or  it 
may  present  itself  as  a  perfect  vesicle,  inclosing  matters  of 
very  variable  nature.  It  seems  probable,  also,  that  the  large 
granules  of  which  some  nuclei  appear  to  be  made  up,  are  in 
reality  vesicles,  containing  peculiar  matters  in  their  interior; 
examples,  indeed,  of  composite  vesicular  nuclei  of  this  descrip- 
tion have  been  pointed  out  by  Goodsir  in  various  secreting 
structures. 

As  to  the  nature  of  the  nucleolus  (fig.  1^  ^),  little  is  known ; 
it  has  even  been  questioned  whether  the  little  spots  termed 
nucleoli  are  actually  corpuscles  or  vesicles  inclosed  in  the  nu- 
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dens,  or  merely  minute  cavities  in  its  substance.  Schleiden, 
however,  states,  that,  in  crushing  the  nucleus  of  vegetable  cells, 
he  has  seen  the  nucleolus  remain  entire,  and  in  such  cases,,  of 
coQise,  it  must  have  been  a  distinct  body.  In  many  cells  the 
DQclens  presents  no  appearance  of  a  nucleolus. 

The  nucleus  may  lie  free  in  the  cavity  of  the  cell ;  more  Situation  of 
commonly  it  is  attached  to  the  inside  of  the  cell-wall,  and  in  ^  ^"*' 
some  cases  it  is  partially  or  wholly  imbedded  in  the  substance 
of  the  membrane.  Henl6  describes  the  nucleus  of  the  pigment 
cells  as  situated  quite  on  the  outside,  in  a  dimple  of  the  cell- 
vail ;  but,  I  must  confess,  it  has  to  me  appeared  otherwise :  he 
also  assigns  an  exterior  position  to  the  nucleus  of  the  cells  of 
the  crystalline  lens. 

It  very  generally  happens,  that,  when  cells  are  exposed  to  Efibct  of 
the  action  of  certain  chemical  agents,  their  different  parts  aie  ^^^'^ 
differently  acted  on.  Thus,  in  many  cases  acetic  acid  speedily 
dissolves  the  granular  or  coloured  contents  of  the  cell,  leaving 
the  nucleus  entire,  and  rendering  it  more  sharply  defined  and 
more  conspicuous ;  and  the  cell  membrane  itself  may  be  some- 
times dissolved  by  the  same  agent,  and  the  nucleus  liberated. 
But,  notwithstanding  this  and  other  aids  to  investigation,  it  is  not 
always  possible  to  say  whether  a  given  corpuscle  is  to  be  reckoned 
as  a  cell,  or  as  a  vesicular  nucleus. 

Cells  are  often  seen  without  nuclei ;  in  vegetable  cellular  tis- 
sues, indeed^  this  is  the  general  rule:  but,  doubtless,  in  most  of 
these  instances  nuclei  have  at  one  time  been  present,  and  have 
subsequently  disappeared.  Cells  occur,  however,  both  in  animal 
and  vegetable  structures^  in  which  nuclei  have  never  at  any  time 
been  discovered. 

Origin  and  MuUiplication  of  Cells. — The  soft  or  liquid  Blastema, 
organizable  matter  out  of  which  cells  are  immediately  produced, 
is  named  **  blastema,^  or  ^'  cytoblastema."  This  substance 
loay  be  contained  in  cells  ;  it  may  be  lodged  in  their  interstices, 
or  in  the  meshes  of  a  tissue  ;  or  it  may  be  deposited  on  the  sur- 
&ce  of  parts.  When  the  circulation  of  the  blood  is  once 
established  in  the  animal  system,  the  clear  part  of  that  fluid, 
^*  the  plasma,"  or  ^'  liquor  sanguinis,^'  as  it  is  called,  may  be 
regarded  as  a  generally  diffused  blastema,  or  at  least  as  a  general 
scarce  whence  the  organizable  material  or  blastema  is  derived. 
There  is  reason  to  believe  that  new  cells   may  arise  in    any 
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of  those  situations  in  which  the  blastema  is  found  ;  that  is  to 
say,  they  may  be  formed  within  previously  existing  or  parent 
cells,  or  in  the  interstitial  and  free  blastema.  The  included  or 
"  endogenous'^  mode  of  origin  is  the  most  general  in  the  vege- 
table kingdom  ;  it  occurs  also  in  the  animal  body,  as  in  the 
ovum,  in  cartilage,  and  in  some  other  structures ;  but  Schwann 
maintains  that  in  animals  the  free  or  interstitial  mode  of  origin 
is  the  more  common. 

Now,  as  to  the  process  by  which  cells  are  formed,  it  ap- 
pears, from  the  statements  of  competent  observers,  that  it  may 
take  place  in  more  ways  than  one ;  and  it  must  be  confessed 
that,  for  the  present  at  least,  these  several  modes  of  production 
of  cells  cannot  with  certainty  be  referred  to  one  common  prin- 
ciple. 
Formation  1.  Formation  of  a  cell  on  a  nucleus. — A  nucleus  being  pro- 
a  imdeusr  ^^^ced  in  the  first  instance,  by  a  process  to  be  afterwards  con- 
sidered, the  membrane  of  the  cell  is  formed  on  the  surface  of 
the  nucleus,  at  first  closely  surrounding  it,  but  soon  separating 
at  one  side,  and  gently  rising  up  like  a  watch-glass  on  a  watch 
(fig.  7,^).  The  cell-wall,  continuing  to  extend,  soon  becomes 
much  larger  than  the  nucleus,  which  at  last  is  left  at  some  point 
of  the  circumference  of  the  cell  imbedded  in  the  substance  of 
the  membrane,  where  it  may  either  remain,  or  be  removed  by 
liquefaction  or  absorption  (fig.  7^^'  ^).  This  is  the  process,  as 
Fig  7' .♦  it  has  been  traced  in  vegetables 

by  Schleiden,  who  was  the  first  to 
•  •  ♦  £)  4^  1)  discover  the  important  part  per- 
'    *       *        4       \^      V-y  formed  by  the  nucleus,  or  "cyto- 

blast,'*''  as  he  accordingly  named 
it.  Schwann  conceives  that  animal  cells  usually  originate  from 
nuclei  or  cytoblasts,  in  like  manner.  A  layer  of  matter  is 
deposited  and  condensed  on  the  surface  of  the  nucleus ;  it  then 
rises  in  form  of  a  film  or  membrane,  and  separates  to  a  greater 
or  less  extent  from  the  nucleus,  which  remains  adherent  to  its 
inner  surface,  or  assumes  a  more  central  position.  The  cell  mem- 
brane becomes  firmer  and  usually  thicker  as  it  extends  ;  its  ex- 
pansion being  accompanied  by  actual  growth  and  increase  of 


*  Plan  representing  the  formation  of  a  nucleus,  and  of  a  cell  on  the  nu- 
cleus, according  to  Scnleiden^s  view. 
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substance,  and  not  being  simply  the  result  of  mechanical  disten- 
sioD  by  the  fluid  which  accumulates  in  its  cavity. 

Such  being  the  manner  in  which  a  cell  is  formed  round  a  Origin  of 
nucleus^  we  have  next  to  inquire  how  the  nucleus  itself  origi- 
nates; and  here  we  meet  with  a  difference  of  opinion.  Schlei- 
den  and  Schwann  conceive  that  nucleoli  first  appear  in  the 
blastema;  that  then,  round  one  or  sometimes  more  of  these 
nucleoli,  fresb  matter  is  aggregated,  and  the  resulting  little  mass, 
becoming  defined  on  the  sur&ce,  constitutes  the  nucleus*  (fig. 
7^,  ^^  ^.  Schwann,  indeed,  regards  the  formation  of  a  cell  and  the 
formation  of  a  nucleus  as  a  repetition  of  the  same  process  ;  a  de- 
posit first  taking  place  round  the  nucleolus  to  form  the  nucleus, 
and  then  a  second  layer  being  deposited  on  the  nucleus  to  form 
the  cell.  He  compares  the  process  to  that  of  crystallization,  and 
ascribes  the  chief  differences  between  the  one  and  the  other  to  the 
circumstance,  that  the  permeable  organic  substance  of  the  cell  ad- 
mits of  increase,  not  only  by  external  apposition  of  new  particles, 
but  by  the  intus-susception  of  new  matter  between  the  particles 
already  deposited  ;  whereas  a  crystal  can  grow  only  in  the  former 
way.|  Henl^  suggests  a  different  view  as  to  the  formation  of  the 
nucleus,  and  brings  forward  arguments  to  show  that  it  is  formed 
independently  of  a  nucleolus.  He  supposes  that  elementary  Elementary 
granules  of  a  discoid  figure,  and  from  TyJiru  to  ^jftsJ!  of  an  ^^™*  *** 
inch  in  diameter,  first  appear  in  the  blastema ;  that  two,  three, 
or  four  of  these  group  together  to  form  the  nucleus  ;  that  their 
union  is  at  first  imperfect,  and  may  continue  so  even  some  time 
after  the  cell  is  somewhat  advanced  in  formation ;  but  that  they 
ultimately  become  completely  blended  into  a  single  mass.  It 
is  well  known  that  in  many  cells,  such  as  the  corpuscles  of 
lymph,  mucus,  and  pus,  the  nucleus,  when  acted  on  by  weak 
acetic  acid,  appears  divided,  either  completely  or  partially,  into 

*  Mr.  Addison  also  describes  the  formation  of  cells  and  their  nuclei  (in 
lympM  in  this  manner.    (Med.  Gazette,  1841-42,  p.  146.) 

t  Whatever  opinion  may  be  entertained  as  to  the  soundness  of  this  and 
<KHer  speculative  views  of  Schwann  respecting  the  economy  of  cells,  there 
can  be  no  question  that  his  discussion  of  them  is  highly  instructive ;  it  will 
be  found  in  his  admirable  exposition  of  the  whole  subject  of  the  cellular  ori- 
gin of  the  aninud  tissues.  (Microscopische  Untersuchungen,  &c.  Berlin, 
1839.)  To  Schwann's  celebrated  work,  as  well  as  to  the  writings  of  Schlei- 
^en  (translated  in  Taylor's  Scientific  Memoirs),  Valentin,  Henle,  and  Barry, 
the  reader  is  referred,  as  original  sources  of  information  on  all  that  relates  to 
the  development  of  the  textures. 
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two  or  three  segments,  and  these  Henl^  conceives  to  be  its  con- 
stituent granules,  as  yet  imperfectly  united. 

Nevertheless,  he  does  not  deny  that  a  nucleus  may  be  formed  by  the 
aggregation  of  matter  round  a  single  elementary  granule,  and  it  docs  not 
appear  in  what  respect  such  a  mode  of  formation  differs  from  that  proceed- 
ing from  a  nucleolus,  as  described  by  Schleiden.  Indeed,  it  is  not  easy  to 
see  how,  in  any  case,  a  distinction  is  to  be  made  between  the  '^  elementary 
granules"  of  a  nucleus,  especially  when  they  have  not  coalesced,  and 
Schleiden*s  nucleoli.  It  is  clear,  also,  that  the  nucleus  contains,  besides 
the  granules,  some  other  matter  which  surrounds  them  and  binds  them 
together,  and  which  is  softened  or  dissolved  by  acetic  acid.  Respecting  these 
elementary  granules,  Henl^  further  states,  that  *'  they  present  themselves 
wherever  new  formations  are  about  to  take  place."  He  supposes  that  they 
are,  for  the  most  part,  minute  vesicles  filled  with  fat,  but  that  in  forming 
a  nucleus  their  chemical  nature  is  changed,  the  nucleus  acquiring  the  cha- 
racters of  a  protein  compound.  Lastly,  he  thinks  it  probable  that  these 
.vesicular  bodies  are  originally  merely  minute  particles  of  oil  which  ac- 
quire a  vesicular  envelope  of  albuminoid  matter,  on  the  physical  principle 
pointed  out  by  Ascherson,  viz.  that  globules  of  oil  when  brought  into  con- 
tact with  liquid  albumen,  or  some  similar  substance  with  which  oil  does  not 
mix,  become  instantly  surrounded  with  a  coherent  film  or  coating  of  that 
substance,  and  thus  acquire  a  vesicular  character. 

Once  the  cell-wall  is  formed,  the  nucleus  may  remain  with- 
out further  change  ;  or  it  may  continue  to  grow  larger,  but 
always  less  rapidly  than  the  envelope ;  or  it  may  disappear 
altogether,  as  already  stated :'  indeed  this  is  the  general  rule 
with  vegetable  cells.  Other  changes  which  it  undergoes  will 
be  afterwards  mentioned. 

2.  Resolution  of  the  nucleus  of  a  cell  into  new  cells. — This 
mode  of  production  has  been  inferred  from  the  following  suc- 
cession of  phenomena  ;  which  has  not,  indeed,  been  actually 
seen  to  occur  in  the  same  cell,  but  has  been  traced  in  a  series 
of  cells,  apparently  in  different  stages  of  progress.  1.  A  cell 
is  seen  with  a  nucleus.  2.  The  nucleus  has  vanished,  and 
in  its  place  a  group  of  young  nucleated  cells  have  appeared, 
within  the  original  cell.  3.  The  young  progeny,  increasing 
in  size,  escape  by  rupture  or  absorption  of  the  parent  cell. 

In  this  case  are  we  to  suppose  that  the  nucleus  of  the  original  cell  be- 
comes resolved  into  shapeless  blastema,  from  which  fresh  nucleoli  and 
nuclei  arise  and  produce  the  new  cells  1  or  do  the  granules  of  the  parent 
nucleus,  or  the  segments  into  which  it  may  divide,  serve  as  nucleoli  or  perhaps 
as  smaller  nuclei  round  which  cell  membranes  are  formed,  they  themselves 
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growing  larger  all  the  while  ?  or,  lastly,  arc  these  granules  really  minute 
Tesiciilar  bodies  which  at  once  expand  into  perfect  cells,  subsequently  ac- 
quiring nuclei,  which  in  turn  may  go  through  the  same  process  ?  The  under- 
mentioned obserTations  of  KoUiker  agree  with  the  second,  and  several  facts, 
stated  by  Barry  and  Goodsir,  with  the  last  of  these  suppositions.  Dr.  Barry, 
howcTcr,  represents  the  nucleus  as  affording  many  series  of  cells  in  suc- 
cession ;  those  last  formed  pushing  outwards  their  older  and  larger  pre 
decessors  in  concentric  ranks,  towards  the  circumference  of  the  parent 
cell  (fig.  8^.  He  conceives,  also,  that  the  young  cells  them-  Fig.  8f.* 
selves  contain  incipient  cells  of  a  still  younger  generation  in  ^ 

their  interior  ;  in  short,  that  the  same  process  which  occurs  in 
the  primary  cell  takes  place  in  each  one  of  its  progeny,  and 
that  it  is  impassible  to  say  where  the  series  of  new  genera- 
tions terminates.  Moreover,  he  states  that  only  some  of  the 
young  cells  survive,  namely,  those  into  which  the  nucleus  in 
the  end  divides ;  the  rest  having  only  a  temporary  existence, 
and  disappearing  by  liquefaction  ;  and  he  supposes  that  the  transitory  cells 
serve  to  elaborate  material  to  be  afterwards  assimilated  by  the  persistent 
ones. 

To   this    head   is   to  be   referred  the  increase   of  cells   by  RedupUca- 
reduplication,  which  is  seen  to  take  place  in  the  ovum  after  i^^^e  ^^ 
fecundation,  and  probably  occurs  also  at  after-periods  in  the  o^mn- 
growth  of  some  of  the  textures.     The  following  is  an  outline 
of  that  process,  as  observed  by  Kolliker,*|'  in  the  ova  of  cer- 
tain parasitic  worms,  in  which  it  presents  itself  in  its  least  com- 
plex form,  and  from  the  transparency  of  the  objects   can   be 
traced  with  comparative  ease. 

Before  impregnation  there  is  seen,  as  usual,  within  the  ovum 
in  the  midst  of  the  yolk  the  vesicular  body  named  the  ger- 
minal vesicle  ;  this  contains  a  smaller  mass  within  it,  the  ma- 
cula germinativa,  and  has  therefore  the  aspect  of  a  nucleated 
cell.  After  the  ovum  has  been  fecundated,  the  germinal  vesicle 
vanishes,  all  trace  of  it  being  lost ;  but  in  its  place  a  nucleated 
cell  soon  presents  itself,  which  appears  to  b^  a  new  formation 
(fig.  9',  a).  This  first  '•embryonic  cell"  i^  soon  succeeded  by 
two  others  (b),  these  by  four  (d),  and  these  again  by  eight ; 
the  number  thus  doubling,  and  the  cells  becoming  individually 
smaller  (f,  g),  till  there  results  a  la^e  mass   of  cells   (h), 


*  Scheme  from  Dr.  Barry,  showing  young  cells  powing  within  a  larger 
one  in  concentric  series.  One  of  the  young  cells  is  represented  as  filled 
with  a  still  younger  generation. 

+  Muller^s  Archiv.,  1843,  p.  68. 
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which  assumes  the  fonn  of  the  embryo.  Now,  in  this  case  it 
is  clearly  ascertained  that  at  every  reduplication  a  pdr  of  new 
cells  are  formed  within  each  of  those  already  existing,  the 
old  or  parent  cella  then  disappearing,  and  the  new  ones  be- 
coming free ;  and  stages  of  the  process  are  observed,  in  which 
the  parent  cells,  not  having  yet  disappeared,  are  seen  with  a 
couple  of  young  ones  still  included  within  them  (c  and  e). 
Fig.  9'* 


It  seems  probable  that,  when  the  two  young  cells  are  about 
to  be  formed,  the  nucleus  of  the  parent  cell  divides  into  two, 
and  that  each  segment  then  gives  rise  to  a  new  cell.  In 
support  of  this  view,  Kiilliker  states  that  he  has  occasionally 
olffierved  cells  with  the  nucleus  elongated :  others  in  which 
it  was  constricted  in  the  middle,  as  if  about  to  divide  ;  in  others, 
again,  there  were  two  nuclei,  of  smaller  size  than  the  single 
Fig.  lO'.t  nucleus  of  adjoining  cells,   as   if 

r  t         ]  4        they  had  joat  arisen  from  the  divi- 

0       0      0       0       ^'°"  of  a  larger  one  J  (fig.  W,  '■  *• 

*  A,  B,  0,  D,  succesBive  stages  of  the  ovum  of  Ascnris  dcntata,  showing 
duplication  of  cells,  s,  r,  a,  h,  ovum  of  Cucullonus  elcgans,  showing  the 
advance  of  the  process.     (From  Kolliker's  Memoir.) 

t  Cells  from  onim  of  CucullanuB,  showing  supposed  division  of  the  nu- 
cleus.    (KoUiker.) 

%  The  Bpturent  division  of  a  cell,  by  the  formation  of  a  partition  across 
its  cavity,  which  has  been  supposed  to  be  a  common  mode  of  multiplication 
of  cells  in  vq^bles,  is  in  roost  cases,  very  probably,  as  Sclilciden  explains, 
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3.  Matter  collects  round  a  nucleated  cell,  and  the  whole  Complex 
becomes  inclosed  in  an  envelope,  thus  constituting  a  larger  ^ 
cell,  to  which  the  inclosed  one  serves  as  a  nucleus.  Cells  of 
this  kind  have  been  called  *^  complicated,'*^  or  ^*  complex*** 
cells.*  The  ganglionic  globules  of  the  brain  and  nerves,  to 
be  afterwards  described,  have  been  looked  on  as  complex  cells, 
and  are  supposed  to  be  formed  in  the  manner  described.  The 
ovum  itself  is  an  instance  of  a  complex  cell :  a  small  corpuscle, 
the  *^  germinal  spot,*'  appears  first ;  round  this,  as  a  nucleus, 
a  cell,  the  ^^  germinal  vesicle,**  is  formed  ;  and  then  the  matter 
of  the  yolk  collects  round  the  germinal  vesicle,  and  gets  in- 
closed in  an  exterior  membrane ;  this  becomes  a  second  cell, 
and  includes  the  germinal  vesicle  as  its  nucleus. 

The  curious  phenomenon  of  furrowing,  or  rather  cleaving, 
of  the  yolk,  now  known  to  occur  in  the  ova  of  many  animals 
as  one  of  the  earliest  effects  of  fecundation,  is  connected  with 
the  production  of  complex  cells.  This  remarkable  process 
appears  to  take  place  in  the  Following  manner. 

When  the  ovum  is  fertilized,  the  germinal  vesicle,  as  usual,  Ceiu  form- 
disappears,  and  a  new  cell  takes  its  place  in  the  centre  of  the  ^^  onhe^ 
yolk.     At  the  same  time  the  mass  of  the  yolk  appears  to  yolk, 
shrink,  as  if  its  granules  had  become  more  densely  congregated 
round  the  central  cell.     This  first  embryonic  cell  gives  place 
to  two  others  ;   then  the  yolk  divides  into  two  halves,  and 
each  half  incloses  one  of  the  first  pair  of  cells  in  its  centre 
(fig.  ll^  a).     The  first  two  cells  are  succeeded  by  twice  as 
many  new  ones,  and  the  two  masses  of  yolk  are  subdivided 
into  four,  each  new  yolk-segment  inclosing  a  cell  in  its  centre, 
as  before  (fig.  11',   b).     The   central  cells  and   the   inclosing 
segments  of  the  yolk  are  again  doubled  so  as  to  form  eight, 
and    this  duplication    of  the  cells  and   concomitant   cleaving 
of  the  yolk  are  continued  till  the  masses  are  greatly  increased 
in  number  and  reduced  in  size  (c,  D,  e)  ;  each  of  them  being 


merely  an  instance  of  the  endogenous  production  of  twin  cells,  the  con- 
tieuous  sides  of  which  form  the  septum,  as  in  c  (fig.  9').  But  it  is  doubtfU 
whether  the  multiplication  by  partition  of  a  cell  may  not  occur  in  the  algae, 
as  Mohl  has  described ;  Valentin  refers  to  corroborative  observations  by 
Shuttleworth,  as  yet  unpublished. 

*  By  Henl^ :  *'  secondary**  cells  might  perhaps  be  a  more  fitting  ap- 
pellation, but  that  term  has  already  been  employea  in  another  sense. 

d 
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then  a  complex  cell  containing  a  smaller  cell  within,  together 
with  more  or  less  of  the  matter  of  the  yolk  m  different  in- 
stances. Their  further  changes  and  nltimate  destination  it 
is  unnecessary  here  to  pursue. 

While  it  is  admitted  that  the  segments  of  the  yolk  eventually  become 
inclosed  by  mcmbnuies  and  fonn  true  cells,  it  has  been  questioned  whether 
its  earlier  and  larger  subdivisions  arc  really  surrouodcd  by  an  enveloping 
membrenc.  Acknowledging  the  difficulty  of  the  question,  I  should  ncveitlic- 
less  be  disposed,  from  what  I  have  seen  in  the  ovum  of  the  ascaris,  to  ansirer 
It  in  the  affirmative,  a?  rogarJa  that  instance  at  leasL  As  to  ihc  modcof 
multiplication  of  the  included  cells,  we  con  hardly  doubt  that  cocb  pair  of 
young  cells  arc  formed  within  ihc  cell  immediately  preceding,  by  subdivision 
of  its  nucleus,  in  the  manner  prevtoUKly  described  (bcc  lower  cell  in  a)  ;  the 
difference  in  this  case  being,  tliat  each  of  the  young  cells,  on  escaping 
from  the  maternal  one,  becomes  wrapt  up  in  the  centre  of  a  masx  of  yolk. 
The  duplication  of  the  cell  must  of  coufgc  take  place  before  the  division  of 
its  including  yolk-mass  {see  lowest  segment  of  b),  and  is  doubtless  a 
necessary  condition  of  it.  As  to  the  meclianism  of  the  latter  process,  wc 
may  presume  that  the  cells  exercise  a  sort  of  attraction  on  the  substance 
of  the  yolk,  causing  it  to  gotlier  round  them  as  bo  many  separate  centres. 
The  shrinking  of  the  granular  mass,  already  noticed,  apparently  Irom  the 
more  cto«c  aggregation  of  its  granules  round  the  central  cell,  is  in  hannony 
with  this  Bupposition.  I  may  remark  that  in  the  ova  of  the  ascaris  nigro- 
venosa,  and  asc.  acuminata,  the  granules  of  the  yolk  exhibit  very  lively 
molecular  movements.  On  one  occasion,  when  one  of  the  large  segments, 
into  which  the  yolk  is  first  cleft,  divided  itself  into  two  portions  while 
actually  under  inspection,  I  first  observed  a  very  obvious  heaving  motion 
among  the  granules  throughout  the  whole  mass  i  then  ensued  a  constriction 
at  the  circumference,  which,  proceeding  inwards,  soon  completed  the  di- 


•  Cleaving  of  the  yolk  after  fecundation.  —  a,  d,  c,  (from  Kolliker,) 
ovum  of  Asearis  nigrovenosa;  v  and  b,  that  of  Ascaris  actuiinata  (from 
Baggc). 
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Tision  ;  but  all  this  time  the  central  cells  were  quite  hidden  by  the  en- 
▼ekiping  granular  matter.* 

The  process  above  described,  in  some  animals,  affects  only  a  part  of  the 
yolk  ;  while  in  others,  again,  it  has  not  been  discoTcred. 

4.  A  cell  may  arise  without  the   previous  fonnation  of  a  Origin  in- 
nucleus.     Schwann   describes   such    cells   as   occurring  within  iy?f"nudci. 
larger  ones  in  the  ^*  chorda  dorsalis^^  (a  transitory  cartilaginous 
structure)  of  the  tadpole  and  fish.     He  states  that  they  com- 
mence as  small  spherules,  which  either  from  the  beginning  are, 

or  subsequently  become,  hollow,  and  expand  into  cells.  Vogt 
maintains  that  they  afterwards  acquire  nuclei,  but  his  descrip- 
tion is  ambiguous.  Other  examples  are  given  of  a  cell  com- 
mencing as  a  small  granule  or  spherule,  and  subsequently  ac- 
quiring a  nucleus. "f" 

Another  mode  in  which  a  cell  is  said  to  be  formed  without 
a  nucleus,  is  by  the  agglomeration  of  granular  matter  into  a 
considerable  mass,  which  becomes  surrounded  by  a  membrane ; 
there  results  a  cell  filled  with  granular  contents,  but  without 
a  proper  nucleus.  The  large  granulated  corpuscles  which  have 
been  described  as  sometimes  occurring  in  inflammatory  exu- 
dations, and  in  various  morbid  growths,  under  the  name  of 
*'  compound  inflammation  globules,'*'*  are  said  to  be  examples  of 
this  (Henle).  The  sporules  of  certain  algae  are  also  described 
as  being  formed  in  the  same  way. 

5.  In  some   of  the  most  simple   vegetables  multiplication  Maltiplica- 
takes  place  by  a  sort  of  sprouting  of  young  cells  from  the  old  g^^jj^^f^ 
ones.      In  the  yeast-plant,  for  example,  (fig.  12^)  the  young 

cells  are  seen  in  various  stages  of  growth,  springing  from  the 
circumference  of  older  and  lai^er  cells  (^'  *).     The  young  cell 

♦  Dr.  Barry  has  called  attention  to  the  very  interesting  fact  of  the  re- 
semblance between  the  spontaneous  division  of  infusorial  animalcules,  and 
the  process  here  described.  The  phenomenon  observed  in  infusoria  of  the 
division  of  a  pellucid  globule  within  the  animal,  which  precedes  the  division 
of  its  entire  body,  is  probably  owing  to  the  formation  of  two  cells  within  a 
central  one,  and  to  their  subsequent  separation  from  each  other,  to  become 
the  central  cells  of  the  respective  segments  of  the  body,  as  happens  in  the 
divided  yolk.  It  is  worthy  of  inquiry  whether  certain  phenomena  observed 
in  the  v^etable  kingdom  may  not  be  referable  to  a  similar  process  ;  as, 
for  instance,  the  subdivision  of  a  granular  mass  into  separate  portions, 
which  occurs  in  the  formation  of  the  sporules  of  mosses  and  hepatic®. 

t  See,  among  others,  Macleod,  in  Lond.  and  Edin.  Journal  of  Medical 
Science,  1842,  p.  829. 
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Nature  of 
ccll-genn. 


Original 
source  of 


Fig.  12'.*  jg    usually  described  as   being   at   first 

a  mere  saccular  protrusion  of  the  wall 
of  the  old  cell  (*),  and  becoming  af- 
terwards cut  oflf  from  it  (^)  ;  but  I  must 
confess  that,  in  this  instance,  I  have 
never  been  able  to  satisfy  myself  that 
the  cavity  of  the  young  cell  commu- 
nicated with  that  of  its  parent  cell,  as 
represented  in  the  figure,  even  in  its 
earliest  stages ;  although  the  lateral  pro- 
trusion of  a  cell  doubtless  occurs  in  va- 
rious other  algas. 

Finally,  as  to  the  nature  and  origin  of  the  cell-germ.     From  what  has 
been  stated  in  the  preceding  paragraphs,  it  will  be  apparent  that  a  nucleus 
and  a  cell-germ,  or  cytoblast,  are  not  always  the  same  thing.     In  many 
cases  the  cell  is  formed  round  a  nucleus,  and  the  latter  may  be  then  pro- 
perly called  a  cytoblast,  though  it  may  itself  owe  its  origin  to  a  nucleolus. 
In  other  instances  the  nucleus  seems  to  be  an  after-formation  in  a  cell 
originally  without  one,  serving  as  a  sort  of  reproductive  or  generative  organ 
to  furnish  the  germs  or  nidiments  of  young  cells.     It  may  be  a  cytoblast, 
therefore,  in  two  senses, — by  generating  the  cell  which  contains  it,  and  by 
resolving  itself  into  the  germs  of  a  new  cell-family  ;  but  it  was  in  the  former 
character  that  the  term  was  applied  to  it  by  Schleiden,  and  in  this  sense 
there  arc  other  objects  which  equally  deserve  tlic  appellation  :  we   have 
seen,  indeed,  that  a  cell  itself  may  stand  in  the  relation  of  a  cytoblast  to  a 
larger  cell  formed  round  it.     Wlien  several  cellules  arise  within  a  larger 
cell  by  resolution  of  its  nucleus,  their  germs,  or  first  rudiments,  are  described 
as  minute  spherules  much  resembling  nucleoli  ;  and  these,  perhaps,  be- 
coming hollow,  may  at  once  expand  into  cells,  or  they  may  become  sur- 
rounded by  a  cell-membrane,  but  without  the  intermediate  step  of  forming  the 
larger  body  usually  termed  a  nucleus.     The  so-called  nucleus  in  the  cells  of 
the  ovum  of  the  entozoa,  already  described  (figs.  9*,  KX,  and  1 1'),  corresponds 
more  with  a  nucleolus,  if  size  be  regarded  as  a  character,  and  this  body  is  sup- 
posed to  divide  into  two  cell-germs.    Lastly,  minute  spheroidal  cell-rudiments, 
which  grow  into  cells,  would  seem  to  occur  free  in  the  blastema,  from  what- 
ever source  they  have  been  originally  derived. 

Seeing  the  successive  generations  of  cells  which  proceed  from  a  single 
one  in  the  ovum,  and  the  propagation  of  cells  in  a  similar  manner  which 


matter. 


m  ™I?*'*^*  in  many  circumstances  occurs  at  after-periods,  physiologists  have  been 
naturally  led  to  look  to  the  germinal  vesicle  of  the  ovum  for  the  original 
source  to  which  all  succeeding  cell-germs  in  the  economy  might  be  traced 
back  ;  and,  that  vesicle  being  itself  derived  from  the  parent  organism,  they 


♦  Magnified  figure  of  the  ycast-plant,   Succharomyces  cerevisue. 
Meyen.) 


(After 
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hare  conceived  that  a  peculiar  genninative  matter,  probably  constituting 
the  substance   of  die  germinal  spot,  is  handed  down  from  parent  to  off- 
spring, and,  receiving  an  impulse  by  fecundation,  begins  in  the  ovum  the 
series  of  assimilative  and  reproductive  actions  which  is  afterwards  continued 
throughout  life.     Dr.  Barry  has  given  a  formal  theory  of  the  origin  and   Dr.  Barry *s 
multiplication  of  cells,  in  which  he  represents  the  germinative  matter  as  a  theory, 
peculiar  pellucid  substance,  and  proposes  to  call  it  "  hyaline."     He  conceives 
that  this  substance  is  derived  from  the  germinal  spot  of  the  ovum,  and,  after 
fecundation  by  the  male,  acquires  remarkable  properties,  among  others,  that 
of  increasing  by  the  assimilation  of  new  matter,  and  that  of  propagating  itself 
by  division  ;  and  he  supposes  that  tbe  globules  into  which  it  divides  form  so 
many  germs  of  new  cells  :  according  to  him,  therefore,  the  cell-germ  is  a 
globule  of  hyaline.     He  is  farther  of  opinion,  that  many  cells  which  have 
but  a  transitory  existence,  are  intended  for  no  other  purpose  than  to  re- 
produce the  hyaline  ;  successive  generations  of  them  being  sometimes  em- 
ployed in  elaborating  this  substance. 

It  is  in  the  very  nature  of  this  subject  to  excite  speculation  and  engender 
hypotheses  ;  and,  as  to  those  which  have  been  already  produced,  we  may  be 
permitted  to  remark,  that,  however  plausibly  they  may  harmonize  with 
some  of  the  phenomena,  we  cannot  receive  any  one  of  them  with  confidence 
until  it  shall  have  stood  the  test  of  a  much  more  extended  comparison,  than 
has  yet  been  made^  with  the  results  of  observation. 

Transformation  of  Cells  and  Blastema, — In   the  conver-  Tmnsfop- 
sion   of  cells  into  the  several   textures,   there  is,  in  different  motion  of 

.     ^  ,     ..^  .        1     >        1  1  animal  cells. 

instances,  a  great  difference  not  only  in  tbe  nature  and  extent 
of  the  change  which  the  cells  undergo,  but  also  in  the  con* 
dition  which  these  bodies  have  attained  when  the  process  of 
change  commences.  In  some  cases  they  have  already  acquired 
a  distinct  cell-wall  and  cavity ;  but  in  others  they  never  attain 
the  condition  of  cells,  strictly  so  called,  and  the  process  of 
transformation  begins  whilst  they  may  be  said  to  be  but  in 
a  nascent  state.  Indeed,  in  the  development  of  certain  tex- 
tures, as  will  afterwards  be  explained,  there  is  reason  to  believe 
that  the  preliminary  process  of  cell-formation,  if  in  the  cir- 
cumstances we  may  properly  use  such  a  term,  goes  no  farther 
than  the  production  of  nuclei,  and  that  the  blastema  surround- 
ing or  lying  between  the  nuclei,  which  themselves  undergo 
transformation,  is  at  once  converted  into  the  elements  of  the 
tissue.  The  following  are  the  principal  modes  in  which  cells 
or  their  elements  are  metamorphosed  ;  it  being  understood  that 
two  or  more  of  the  processes,  here  to  be  mentioned,  may  occur 
in  the  same  cell,  and  that  the  nucleus  also  undergoes  changes 
which  will  subsequently  be  explained. 
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Enlarge-  !•  Increase  in  size,  and  change  of  figure. — A  cell  may  in- 

ment,  alteiv  cTgase  equally,  or  nearly  so,  in  all  its  dimensions,  in  which  case  it 
shape.  preserves  its  globular  shape  ;  but  more  commonly  the  growth 

is  greater  in  certain  dimensions,  and  then  the  figure  becomes 
depressed  and  discoid,  or  elongated  and  oval,  fusiform  or  strap- 
shaped.  When  growing  cells  meet  one  another,  they  generally 
acquire  an  angular  or  polyhedral  figure  ;  and  this  may  be  com- 
bined with  elongation  into  the  prismatic,  or  flattening  into  the 
tabular  form,  as  exemplified  in  the  columnar  and  scaly  varieties 
of  epithelium.  All  these  changes  correspond  with  similar  trans- 
formations already  spoken  of,  which  occur  in  vegetable  cells. 
A  more  remarkable  change  of  figure  occurs  in  those  instances 

Fig.  13'.*  where  a  cell  shoots  out 

into  branches  at  vari- 
ous points  of  its  cir- 
cumference, as  happens 
with  certain  varieties  of 
pigment  cells  (fig.  13'); 

/    ^*\,    *^^  ^^^^»  ^^^»  ™^y  ^ 

-  ^^^yJi^       '   r**v     aptly  compared  to  the 

ramified    or    radiating 
cells  found  in  the  rush  and  some  other  plants  (fig.  S'). 
Alteration         g.  Alteration   of  substance   and   of  contents. — While   the 
and  con-       above-describcd  changes  of  figure  are  going  on,  the  cell- wall 
^^^  usually  acquires  increased  density  and  strength  ;  and  in  a  flat- 

tened cell,  when  much  extended,  the  opposite  sides  cohere 
so  as  to  obliterate  its  cavity.  The  substance  of  cells  may 
also  be  changed  in  its  chemical  nature,  as  in  the  instance  of 
the  cuticle,  where  the  cells,  while  deep-seated,  and  recently 
formed,  are  soluble  in  acetic  acid,  but,  as  they  advance  to  the 
surface,  lose  this  property  and  acquire  a  corneous  character. 
Connimp-  Granular  matter  contained  within   cells   may  be   dissolved 

tents.  And  consumed  whilst  the  cell  extends  itself,  as  happens  with 

those  of  the  yolk  of  the  bird's  egg  when  they  join  to  form 
New  depo-    \\^^  ^^\y  rudiments  of  the  embryo.     On  the  other  hand,  new 
matters   may  appear,  as  fat  and  pigment  within   the  adipose 
and  pigmentous  cells,  and  the  peculiar  constituents  of  certain 


*  Pigment  cells  from  the  tail  of  the  Tadpole,  magnified  about  two  hun- 
dred aud  twenty-five  diameters.    (Schwann.) 
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secretions  in  the  cells  of  secreting  oi^ns;  in  which  last 
case  the  cells  may  eventually  burst,  and  discharge  their  con- 
tents. 

As  in  plants,  too,  the  new  substance  may  be  so  deposited  as  to  Thickening 
aagment  the  thickness  and  strength  of  the  cell-wall,  of  which  an  *^^  **^-'^- 
example  occurs  in  the  thickening  of  the  sides  and  narrowing  of 
the  cavity  of  cartilage-cells  by  layers  of  new  matter  on  their  in- 
ternal surface.  Or  the  process  may  assume  still  more  of  a 
plastic  and  oiganizing  character,  as  in  the  endogenous  produc- 
tion of  young  cells,  already  described,  and  the  formation  of 
the  spontaneously  moving  bodies  named  spermatozoa,  or  sper- 
matic animalcules,  which,  in  plants  as  well  as  in  animals,  are 
produced  in  the  cavity  of  a  cell. 

These  plastic  changes  are  equally  unexplained  with  the  other  alterations   Cause  of 
of  form  and  structure  which  accompany  the  production  and  metamorphoses  *^*'* 
of  cells.    As  regards  the  changes  in  the  quantity  and  chemical  nature  of         ^*' 
the  contained  matter,  it  may  he  remarked,  that  the  introduction  of  new  mat- 
ter into  a  cell  is  so  far  a  phenomenon  of  imhihition,  and,  as  such,  must  he  to 
a  certain  extent  dependent  on  the  endosmotic  effect  produced  hy  the  sub- 
stance already  within  the  cell,  and  on  the  comparative  facility  with  which 
the  matter  to  be  introduced  is  imbibed  and  transmitted  by  the  permeable  cell- 
wall.    Some  substances,  moreover,  being  more  readily  imbibed  than  others  of 
a  different  nature,  the  quality  as  well  as  the  quantity  of  the  imbibed  ma^ 
terial  will  be  so  far  determined  by  the  same  circumstances.     But,  while  an 
alteration  in  tlie  contents  of  a  cell  may  be  thus  brought  about  by  the  imbi- 
bition of  one  kind  of  matter  in  preference  to  another,  the  contained  sub- 
stance may  be  also  changed  in  its  qualities  by  a  process  of  conversion  taking 
place  within  the  cell,  and  there  are  two  conceivable  ways  in  which  this 
coDversive  or  "  metabolic"  process  may  possibly  occur.     1.  Chemical  ac- 
tion may  be  mutually  exerted  between  the  matter  originally  contained  in  the 
cell,  and  that  subsequently  introduced  into  it.     2.  It  has  been  supposed 
that  the  process  may  be  referred  to  the  class  of  phenomena  denominated 
by  chemists  "  catalytic"  actions,  or  actions  by  "  contact,"  in  which  a  che- 
mical change  is  induced  in  a  compound  by  the  presence  of  a  second  body, 
vfaich,  as  &r  as  appears,  does  not  itself  necessarily  suffer  alteration,  and 
it  is  conceived  that  the  cell-membrane  may  exert  this  species  of  influence 
on  the  matters  contiguous  to  it. 

This  seems  also  a  fitting  place  to  mention  that  the  well-known  tremulous   MovemeDts 
movement  which  so  frequently  affects  minute  particles  of  matter,  is  not  un-   within  cells, 
frequently  observed  in  the  molecular  contents  of  cells.    But  in  many  vegetable 
cells  amotion  of  a  different  character,  and  affecting  laiger-sized  corpuscles,  is 
isccn.    These  corpuscles  move  in  a  steady  and  regular  manner  along  the 
inside  of  the  cell-wall,  and  in  a  constant  direction.     This  motion  is  named 
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Division 
into  fibres. 


"  rotation  '^  by  vegetable  physiologists  ;  the  Cliara  and  Vallisneria  afford 
beautiful  and  well-known  examples  of  it.**^ 

3.  Division  into  fibrils. — In  the  formation  of  certain  tis- 
sues, cells  which  have  increased  in  size  and  altered  in  shape,  ge- 
nerally by  elongation  and  flattening,  appear  to  be  resolved  into 
fine  fibres.  The  cells,  for  example,  which  form  the  cortical 
layers  of  a  growing  feather^  first  become  flattened  and  somewhat 


Fig.  14'.f 


*     y  -1  ••fii^ 


oblong,  and  then  divide  longitudinally 
into  a  number  of  slender  fibres.  These 
fibres  at  first  cohere,  but  afterwards  sepa- 
rate ;  the  nucleus  during  this  change  gra- 
dually dwindles  away,  and  at  last  disap- 
pears altogether  (fig.  14',  *•  *•  ').  It  is 
doubtful  whether  the  fibrils  are  produced 
by  the  deposition  of  new  matter  in  lon- 
gitudinal lines  within  or  on  the  flattened 
cell,  in  which  case  the  substance  of  the 
cell  which  connects  the  fibrils  together 
must  be  removed,  or  whether  the  substance  of  the  cell  is 
itself,  as  it  were,  cut  up  into  fibres. 

Fig.  16'.J:  ,,^  Schwann  supposed  that  the 

bundles  of  fibrils  which  con- 
stitute the  chief  part  of  the 
cellular  tissue,  were  formed 
by  a  similar  process.  He 
describes  the  cells  as  first  ex- 
tending themselves  in  two 
opposite  directions,  into  an 
elongated  and  usually  fusi- 
form figure  (fig.  16',  *•  *), 
then  dividing  at  the  extre- 
mities into  fibrils  (fig.  16,'  ')  ; 
the  division  at  length  reach- 


th 


♦  I  once  noticed  in  a  spherical  epithelium-cell  from  a  very  young  tadpole 

of  the  toad)  a  motion  of  particles  which  seemed  to  me  almost  to  go  beyond 

he  usual  tremulous  molecular  movements.    A  little  clump  of  dark  granular 

matter  or  pigment  revolved  within  the  cell,  and  numerous  separated  granules 

coursed  round  and  round  it,  making  the  complete  circuit  of  the  cavity. 

t  CcUs  from  the  cortex  of  a  growing  feather,  showing  their  division  into 

fibres. 

J  Cells  becoming  developed  into  cellular  tissue,  according  to  Schwann. 
Magnified  four  hundred  and  fifty  diameters. 
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hig  the  middle  part  (fig.  15\  ^),  and  extending  through  it,  so  as 
to  conyert  the  elongated  cell  into  a  bundle  of  parallel  fibrils ; 
the  nucleus  persisting  for  a  time,  but  at  last  disappearing. 

Heol^  ascribes  the  formation  of  cellular  tissue  to  quite  a  different  process, 
as  will  be  afterwards  explained.  He  admits  the  occurrence  of  spindle- 
shaped  cells,  split  or  ramified  at  their  ends,  both  in  healthy  tissues  and  in 
diseased  growths,  but  he  thinks  they  do  not  give  origin  to  the  fibres  of  cellu- 
lar tissue.  Though  colourless,  they  seem  allied  to  the  system  of  ramified 
p^;ment  ceUs. 

4.   Changes  in  the  relation  of  cells  to  each  other. 

a.  Cells  may  remain  isolated,  as  in  the  instance  of  the  cor-  insulated 
puscles  of  blood,  chyle,  and  lymph,  and  those  formed  in  certain  *^^^^- 
secretions.     The  first-mentioned  corpuscles  float  freely  in  fluid, 
which  may  be  looked  on  as  a  sort  of  liquid  blastema. 

&.  They  may  be  united  into  a  continuous  tissue,  by  means  of  Cohering 
a  sufficiently  consistent  intercellular  substance ;  their  parietes  ^  "* 
remaining  distinct.     The  epithelium  and  the  cuticle,  with  its 
appendages,  aflTord  instances  of  this. 

c.  The  parietes  of  adjoining  cells  may  be  inseparably  blended  Blending  of 
with  each  other,  or  with  the  intercellular  substance ;  the  sides  P*"®**^"- 
of  the  cells  being  usually  thickened,   or  their  cavities  almost 

filled  up,   by  deposits  in  the  interior.       Cartilage  is  an    ex- 
ample. 

d.  The  parietes  of  adjacent  cells  coalesce  at  particular  points,  Union  of 
and,  absorption  taking  place,  their  cavities  become  united.  It 
is  supposed  that  ramified  cells  may  thus  open  into  one  another, 
and  Schwann  conceives  that  the  networks  of  capillary  vessels 
originate  in  that  way.  In  other  instances  the  coalescing  cells 
are  placed  in  a  longitudinal  series,  and  by  their  union  form  a 
continuous  tube,  as  happens  in  the  vasiform  tissues  of  vegetables. 
The  tubular  ducts  of  some  glands  are  supposed  to  grow  in  this 
manner.  In  certain  cases,  the  tube  formed  by  united  cells  be- 
comes the  receptacle  of  new  and  peculiar  matter,  which  is  depo- 
sited in  it  by  an  ulterior  process  of  organization  ;  thus,  accord- 
ing to  Schwann,  in  the  formation  of  muscular  and  nervous  tissue, 
a  tube  is  first  produced  by  the  coalescence  of  a  series  of  cells, 
and  within  this  the  muscular  fibrillar  are  formed  in  the  one  case, 
and  the  peculiar  matter  of  the  nervous  fibre  in  the  other. 

e.  We  may  here  also  include  the  process  by  which  Henl^ 


cell  cavi- 
ties. 
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Complex       coDceives  the  hairs  and  some  other  structures  to  be  formed.    Cells 

C  1* 

aacicmi.       placed  in  a  row  are  supposed  to  coalesce  into  a  sort  of  axis  ;  round 
this  axis  fibres  are  laid  on,  which  are  themselves  derived  from 
elongated  or  otherwise  altered  cells  ;  and  outside  of  all  is  formed 
an  inclosing  sheath.     Such  a  structure  he  names  a  ^*  complex 
fibre,"   or  "  complex  fasciculus,"*'  and  he  supposes  that  nervous 
fibres  and  the  fibres  (primitive  fasciculi)  of  muscles  are  formed 
on  the  same  principle ;  the  matter  surrounding  the  axis  being 
fluid  in  nerves,  but  in  muscle  arranged  into  fibrils :  as  to  the 
mode  in  which  the  homogeneous  inclosing  tube  is  produced,  he 
is  uncertain.     The  axis  of  complex  fasciculi  may  persist,  or  it 
may  disappear. 
Membranes        5.  Formation  of  membranes  and  fibres   from  the  blastema, 
formed'*"      without  the  intervention  of  actual  cells. — As  already  mentioned, 
without  ac-    there  are  certain  cases  in  which  tliere  is  reason  to  suppose  that 
the  blastema,  in  place  of  forming  distinct  cells,  which   there- 
upon become  blended,  at  once  gives  rise  to  continuous  mem- 
branes or  fibres.      In  such  cases  nuclei  are  present  in  the  blas- 
tema, and  subsequently  disappear,  or  undergo  metamorphosis ; 
but  how  far  their  presence  determines  the  transformation  of  the 
surrounding  substance,  we  have  no^means  of  deciding. 

a.  The  blastema  may  in  this  manner  form  a  simple  homoge- 
neous film,  from  which  the  nuclei  for  the  most  part  disappear. 
The  capsule  of  the  lens,  and  the  brittle  layer  on  the  posterior 
part  of  the  cornea,  are  instances  of  such  simple  glass-like  mem- 
branes, and  probably  arise  in  the  way  mentioned. 

b,  A  membrane  being  produced,  as  in  the  last  case,  fine 
fibrillffi,  uniting  together  in  a  reticular  manner,  may  be  formed 
on  it,  seemingly  by  the  deposition  and  coalescence  of  minute 
granules.  Then,  frequently,  the  membrane  is  itself  partially  or 
wholly  absorbed,  leaving  nothing  but  the  network  of  fibrils. 
The  fibrils  withstand  the  action  of  acetic  acid,  and  in  this  respect 
agree  with  the  nuclear  fibres,  to  be  afterwards  mentioned.  An 
instance  of  this  structure  occurs  in  one  of  the  coats  of  the 
arteries. 

c.  In  the  formation  of  the  cellular,  fibrous,  and  some  other 
tissues,  according  to  Henl^^s  view  of  that  process,  the  blastema 
is  first  converted  into  long  flattened  bands,  which  lie  between 
parallel  rows  of  nuclei.  Each  of  these  bands,  which  are  not 
more  than  73^  of  an  inch  broad,  is  then  subdivided  into  a 
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buDdle  of  fine,  parallel  fibrils,  whicli  soon  acquire  the  waved 
aspect  characteristic  of  the  microscopic  filamentous  bundles  of 
the  cellular  and  fibrous  tissues.  While  this  goes  on,  the  nuclei 
undergo  remarkable  changes,  to  be  immediately  noticed. 

6.  Changes  in  the  nuclei  of  cells. — The  nucleus  may  grow  Ciumges  of 
somewhat  larger  as  the  cell  increases  in  magnitude,  at  least  at  ^^^^^ 
first ;  thus  it  enlarges  and  flattens  in  epithelium  cells.     It  may 
then  remain  without  farther  change,  or  it  may  disappear :  it  is  Nucleusper- 
persistent  in  most  varieties  of  epithelium,  but  in  the  flattened  •"*«»*  o*" 
cells  of  the  cuticle  and  nails  it  disappears.     In  other  cases,  the 
substance  of  the  nucleus  may  undergo  a  chemical  change,  of 
which  the  occasional  production  of  fat  globules  in  the  nuclei  of 
cartilage  cells  is  an  example. 

We  have  already  spoken  of  proliferous  nuclei,  which  are  re-  proliferous ; 
solved  into  young  cells. 

In  many  tissues  composed  of  fibres,  as  the  cellular,  the  metamol^ 
fibrous,  the  substance  of  the  cornea,  and  the  muscular  tissue,  ^^*^ 
the  nuclei  become  lengthened  and  attenuated,  and  often  cres- 
centic,  crooked,  or  serpentine  ;  in  which  state  they  may  be  seen 
lying  between  the  fibres  of  the  tissue,  on  applying  acetic  acid,  in 
which  they  are  insoluble.  Having  reached  this  condition,  they 
may  then  disappear,  being  first  broken  up  into  rows  of  little 
dots.  But  many  of  them,  instead  of  vanishing,  extend  them- 
selves at  both  ends  into  a  fibre,  which  meets  and  joins  with 
similar  prolongations  from  neighbouring  nuclei ;  the  little  bodies 
themselves  getting  gradually  thinned  down,  so  that,  in  some 
cases,  all  trace  of  them  in  the  thread  is  lost.  In  this  manner  a  Nuclear 
second  set  of  fibres  are  produced,  which  have  been  appropriately  ^^•^ 
named  "  nuclear  fibres.*'  The  nuclear  fibres  lie  between  the 
other  fibres,  or  bundles  of  fibrils,  of  the  tissue  in  which  they 
occur ;  sometimes  parallel  with  these,  like  the  rows  of  nuclei 
from  which  they  were  derived,  sometimes  winding  round  them, 
sometimes  alternating  with  them  in  layers.  They  are  remark- 
able for  their  dark,  well-defined  outline,  and,  like  the  nuclei 
themselves,  are  insoluble  in  acetic  acid ;  so  that,  by  means  of 
that  re-agent,  they  may  be  rendered  conspicuous  amidst  the 
other  elements  of  the  tissue  with  which  they  are  mixed.  It 
will  be  afterwards  seen  that  they  strongly  resemble  the  fibres 
of  yellow  elastic  tissue ;  it  is  probable,  indeed,  that  the  two 
are  identical. 


k 


NUTRITION  AND  REGENERATION 


Intercellu- 
lar sub- 
stance. 


7.  Ulterior  Changes  in  the  Blastema. — Intercellular  Sub- 
stance.— The  blastema  is  usually  in  great  part  consumed  in 
the  progress  of  development,  but  a  small  portion  remains  be- 
tween the  cells  or  other  elements  of  the  tissues,  generally  in- 
creasing in  consistency,  and  serving  to  cement  them  together ; 
it  then  constitutes  the  intercellular  or  intermediate  substance. 
This  substance  varies  in  its  condition  and  aspect :  it  is  repre- 
sented as  being  granular  in  the  cellular  tissue ;  in  cartilage  it  is 
at  first  pellucid  and  hyaline,  but  often  undergoes  a  change,  and 
becomes  fibrous  ;  in  ossifying  cartilage  it  is  hardened  and  cal- 
cified by  deposition  of  earthy  salts.  In  cartilage,  moreover,  the 
substance  interposed  between  the  cell-cavities  increases  in 
quantity  as  development  advances ;  but,  as  in  this  case  there 
is  also  a  thickening  of  the  cell-walls,  which  are  blended  with  the 
intervening  substance,  it  is  impossible  to  say  how  far  the  increase 
in  question  is  due  to  true  intercellular  deposit. 


Nutrition, 
what. 
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Nutrition. — The  tissues  and  organs  of  the  animal  body, 
when  once  employed  in  the  exercise  of  their  functions,  are  sub- 
ject to  continual  loss  of  material,  which  is  restored  by  nutrition. 
This  waste  or  consumption  of  matter,  with  which,  so  to  speak, 
the  use  of  a  part  is  attended,  takes  place  in  different  modes  and 
degrees  in  different  structures.  In  the  cuticular  textures  the 
old  substance  simply  wears  away,  or  is  thrown  off  at  the  surface, 
whilst  fresh  material  is  added  from  below.  In  muscular  texture, 
on  the  other  hand,  the  process  is  a  chemical  or  chemico-vital 
one ;  the  functional  action  of  muscle  is  attended  with  an  ex- 
penditure of  moving  force,  and  a  portion  of  matter  is  con- 
sumed, whether  directly  or  indirectly,  in  the  production  of  that 
force ;  that  is,  it  undergoes  a  chemical  change,  and,  being  by 
this  alteration  rendered  unfit  to  serve  again,  is  removed  by 
absorption.  The  amount  of  matter  changed  in  a  given  time, 
or,  in  other  words,  the  rapidity  of  the'  nutritive  process,  is 
much  greater  in  those  instances  where  there  is  a  production  and 
expenditure  of  force,  than  where  the  tissue  serves  merely  passive 
mechanical  purposes.  Hence,  the  bones,  tendons,  and  ligaments 
are  mtich  less  wasted  in  exhausting  diseases  than  the  muscles,  or 
than  the  fat,  which  is  consumed  in  respiration,  and  generates  heat. 
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Up  to  a  certain  period,  the  addition  of  new  matter  exceeds  the  Growth, 
amount  of  waste,  and  the  whole  body,  as  well  as  its  several  parts, 
augments  in  size  and  weight :  this  is  '^  growth/''  When  matu- 
rity is  attained^  the  supply  of  material  merely  balances  the 
consumption;  and,  after  this,  no  steady  increase  takes  place, 
although  the  quantity  of  some  matters  in  the  body,  especially 
the  fet,  is  subject  to  considerable  fluctuation  at  all  periods 
of  life. 

It  would  be  foreign  to  our  purpose  to  enter  on  the  subject  of 
nutrition  in  general ;  we  may,  however,  briefly  consider  the 
mode  in  which  the  renovation  of  substance  is  conceived  to  be 
carried  on  in  the  tissues. 

The  material  of  nutrition  is  immediately  derived  from  the  Nutritive 
plasma  of  the  blood,  or  liquor  sanguinis,  which  is  conveyed  by  the  "hence  de- 
blood-vessels,  and  transudes  through  the  coats  of  their  capillary  n^^* 
branches  ;   and  it  is  in  all  cases  a  necessary  condition  that  this 
matter  should  be  brought  within  reach  of  the  spot  where  nutri- 
tion goes  on,  although,  as  will  immediately  be  explained,  it  is 
not  essential  for  this  purpose  that  the  vessels  should  actually 
pass  into  the  tissue. 

In  cuticle  and  epithelium,  the  nutritive  change  is  effected  by  Differences 
a  continuance  of  the  process  to  which  these  textures  owe  their  of  nutrition. 
origin.  The  tissues  in  question  being  devoid  of  vessels,  nutri- 
ent matter,  or  blastema,  is  furnished  by  the  vessels  of  the  true 
skin,  or  subjacent  vascular  membrane ;  cells  arise  in  the  blas- 
tema, enlarge,  alter  in  figure,  often  also  in  chemical  nature, 
and,  after  serving  for  a  time  as  part  of  the  tissue,  are  thrown  off 
at  its  free  sur&ce. 

But  it  cannot  in  all  cases  be  so  clearly  shown  that  nutrition 
takes  place  by  a  continual  formation  and  decay  of  the  structural 
elements  of  the  tissue  ;  and  it  must  not  be  forgotten,  that  there 
is  another  conceivable  mode  in  which  the  renovation  of  matter 
might  be  brought  about,  namely,  by  a  molecular  change  which 
renews  the  substance,  particle  by  particle,  without  affecting  the 
form  or  structure.  Still,  although  conclusive  evidence  is  want- 
ing on  the  point,  it  seems  probable  that  something  more  than  a 
mere  molecular  change  generally  takes  place,  but  of  what  precise 
nature,  is,  as  yet,  only  matter  of  conjecture.  Some  have 
supposed  that  the  nuclei  seen  among  the  fibres  of  many  tissues 
may  probably  minister  to  their  nutrition,  and  it  has  been  ima- 
gined that  these  nuclei  may  serve  as  centres  of  assimilation  and 
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iDcrcase,  inducing  a  deposition  and  organization  of  matter  in 
their  neighbourhood,  and  propagating  themselves  bj  sponta- 
neous division. 

Office  of  the        In  the  instance  of  cuticle  and  epithelium,  no  vessels  enter 

vessels.         ^j^^  ^iggQe^  }j^i  i\^q  nutrient  fluid  which  the  vessels  afford  pene- 
trates a  certain  way  into  the  growing  mass,  and  the  cells  continue 
to  assimilate  this  fluid,  and  pass    through  their  changes   at  a 
distance  from,  and  independently  of,  the  blood-vessels.     Whe- 
ther, in  such  cases,  the  whole  of  the  residuary  blastema  remains 
as  intercellular  substance,  or  whether  a  part  is  again  absorbed 
into  the  vessels,  is  not  known.     In  other  non- vascular  tissues, 
such  as  articular  cartilage,  the  nutrient  fluid  is  doubtless,  in 
like  manner,  conveyed  by  imbibition  through  their  mass,  where 
it  is  then  attracted  and  assimilated.     The  mode  of  nutrition  of 
these  and  other  non- vascular  masses  of  tissue  may  be  compared, 
indeed,  to  that  which  takes  place  throughout  the  entire  organism 
in  cellular  plants,  as  well  as  in  polypes,  and  some  other  simple 
kinds  of  animals,  in  which  no  vessels  have  been  detected.     But 
even  in  the  vascular  tissues  the  case  is  not  absolutely  diflTerent ; 
in  these,  it  is  true,  the  vessels  traverse  the  tissue,  but  they  do 
not  penetrate  into  its  structural  elements.     Thus  the  capillary 
vessels  of  muscle  pass  between  and  around  its  fibres,  but  they 
do  not  enter  them  ;    still  less  do  they  penetrate  the  fibrillss 
within  the  fibre  :  these,  indeed,  are  much  smaller  than  the  finest 
vessel.     The  nutrient  fluid,  on  exuding  from  the  vessels,  has 
bere^  therefore,  as  well  as  in  the  non-vascular  tissues,  to  per- 
meate the  adjoining  mass  by  transudation,  in  order  to  reach 
these  elements,  and  yield  new  substance  at  every  point  where 
renovation  is  going  on.     The  vessels  of  a  tissue  have,  indeed, 
been  not  unaptly  compared  to  the  artificial  channels  of  irriga- 
tion which  distribute  water  over  a  field ;  just  as  the  water  pe- 
netrates and  pervades  the  soil  which  lies  between  the  intersecting 
streamlets,  and  thus  reaches  the  growing  plants,  so  the  nutritious 
fluid,  escaping  through  the  coats  of  the  blood-vessels,  must  per- 
meate the  intermediate 'mass  of  tissue  which  lies  in  the  meshes 
of  even  the  finest  vascular  network.     The  quantity  of  fluid  sup- 
plied, and  the  distance  it  has  to  penetrate  beyond  the  vessels, 
will  vary  according  to  the  proportion  which  the  latter  bear  to 

Removal  of   the  mass  requiring  to  be  nourished. 

old  matter.         yy^  jj^^yg  g^^jj   ^j^jj^  jjj  ^j^^  cuticle  the  decayed  parts  are 
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lliiown  off  at  the  free  suriace ;  in  the  vascular  tissues,  on  the 
other  hand,  the  old  or  effete  matter  must  be  first  reduced  to  a 
liquid  state,  then  find  its  way  into  the  blood-vessels,  or  lympha- 
tics, along  with  the  residual  part  of  the  nutritive  plasma,  and  be 
by  them  carried  off.  But,  in  certain  cases,  the  mode  of  removal 
of  the  old  matter  is  not  clear ;  as,  for  example,  in  the  crystal- 
line lens,  which  is  destitute  of  vessels,  and  grows  by  deposition 
of  blastema  and  formation  of  cells  at  its  surface  :  here  we  should 
infer  that  the  oldest  parts  were  nearest  the  centre,  and,  if  we 
suppose  them  to  be  changed  in  nutrition,  it  is  puzzling  to  ac- 
count for  their  removal. 

Froni  what  has  been  said,  it  is  clear  that  the  vessels  are  not  proved  to  per-   Non-vascu- 
fonn  any  other  part,  in  the  series  of  changes  above  described,  beyond  that  of  ^  parts  not 
coDTeying  matter  to  and  from  the  scene  of  nutrition  ;  and  that  this,  though  a  ?^!!^  ^ 
DecesBary  condition,  is  not  the  essential  part  of  the  process.     Tlic  several  ed. 
acts  of  assuming  and  assimilating  new  matter,  of  conferring  on  it  organic 
stnicture  and  form,  and  of  disorganizing  again  that  which  is  to  be  removed, 
which  are  so  many  manifestations  of  the  metabolic  and  plastic  properties 
already  spoken  of,  are  performed  beyond  the  blood-vessels.     It  is  plain,  also, 
that  a  tissue,  though  devoid  of  vessels,  and  the  elements  of  a  vascular  tissue, 
though  placed  at  an  appreciable  distance  from  the  vessels,  may  still  be  or- 
ganized and  living  structures,  and  within  the  dominion  of  the  nutritive  pro- 
cess.    How  far  the  sphere  of  nutrition  may,  in  certain  cases,  be  limited,  is  a 
question  that  still  needs  further  investigation  ;  in  the  cuticle,  for  example, 
and  its  appendages,  the  nails  and  hairs,  which  are  placed  on  the  surface  of 
the  body,  we  must  suppose  that  the  old  and  dry  part,  which  is  about  to  be 
thrown  off  or  worn  away,  has  passed  out  of  the  limits  of  nutritive  influence  ; 
but  to  what  distance  beyond  the  vascular  surface  of  the  skin  the  province  of 
nutrition  extends,  has  not  been  determined. 

Regeneration. — When  part  of  a  texture  has  been  lost  or  re-  Regencra- 
moved,  the  loss  may  be  repaired  by  regeneration  of  a  new  por-  **°"' 
tion  of  tissue  of  the  same  kind ;  but  the  extent  to  which  this 
restoration  is  possible  is  very  different  in   different   textures. 
Thus,  in  muscle,  a  breach  of  continuity  may  be  repaired  by  a  Differences 
new  growth    of  cellular  tissue;   but    the  lost  muscular  sub- 
stance  is  not  restored.      Regeneration  occurs  in   nerve,   but 
only  in  a  very  limited  degree :  in  bone  it  takes  place  much 
more  readily  and  extensively,    and   still  more   so  in  fibrous 
and  cellular  tissue.     The  special  circumstances  of  the  regenera- 
tive process  in  each  tissue  will  be  considered  hereafter ;  but  we 
may  here  state  generally,  that,  as  far  as  is  known,  the  reproduction 
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of  a  texture  is  effected  in  the  same  manner  as  its  original  forma- 
tion ;  lymph  or  fibrin  derived  from  the  liquor  sanguinis  is  de- 
posited as  blastema,  and  in  this  the  elements  of  the  tissue  appear 
in  the  way  already  described. 

In  experimental  inquiries  respecting  regeneration,  we  must 
bear  in  mind,  that  the  extent  to  which  reparation  is  possible,  as 
well  as  the  readiness  with  which  it  occure,  is  much  greater  in 
many  of  the  lower  animals  than  in  man.  In  newts,  and  some 
other  cold-blooded  vertebrata,  indeed,  (not  to  mention  still  more 
wonderful  instances  of  regeneration  in  animals  lower  in  the  scale,) 
an  entire  organ,  a  limb,  for  example,  is  readily  restored,  com- 
plete in  all  its  parts,  and  perfect  in  all  its  tissues. 

In  concluding  what  it  has  been  deemed  advisable  in  the  foregoing  pages 
to  state  respecting  the  development  of  the  textures,  we  may  remark,  that, 
besides  what  is  due  to  its  intrinsic  importance,  the  study  of  this  subject  de- 
rives great  additional  interest  from  the  aid  it  promises  to  afford  in  its  appli- 
cation to  pathological  inquiries.  Researches  which  have  been  made  within 
the  last  few  years,  and  which  arc  still  zealously  carried  on,  tend  to  show  that 
the  structures  which  constitute  morbid  growths  are  formed  by  a  process  ana- 
logous to  that  by  which  the  natural  or  sound  tissues  are  developed  :  some 
of  these  morbid  productions,  indeed,  are  in  no  way  to  be  distinguished  from 
cellular,  fibrous,  cartilaginous,  and  other  natural  structures,  and  have,  doubt- 
less, a  similar  mode  of  origin  ;  others,  again,  as  far  as  yet  appears,  arc  pecu- 
liar in  structure  and  composition,  but  still  their  production  is  with  much 
probability  to  be  referred  to  the  same  general  process.  The  prosecution  of 
this  subject,  however,  does  not  fall  within  the  scope  of  the  present  work. 
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THE  BLOOD. 

PHYSICAL    AND    ORGANIC    CONSTITUTION. 

The  most  striking  external  character  of  the  blood  is  its  well-  Blood,  iu 
known  colour,  which  is  florid  red  in  the  arteries,  but  of  a  dark  pi^rties. 
purple  or  modena  tint  in  the  veins.     It  is  a  somewhat  clammy 
and  consistent  liquid,  a  little  heavier  than  water,  its  specific 
gravity  being  1052  to  1057 ;  it  has  a  saltish  taste  and  a  peculiar 
faint  odour. 

To  the  naked  eye  the  blood  appears  homogeneous ;  but  when  Consists  of 
examined  with  the  microscope,  either  while  within  the  minute  ^-,^ei^ 
vessels,  or  wben  spread  out  into  a  thin  layer  upon  a  piece  of  glass, 
it  is  seen  to  consist  of  a  transparent  colourless  fluid,  named  the 
"  lymph  of  tbe  blood,''  "  liquor  sanguinis,"*'  or  "  plasma,''  and 
minute  solid  particles  or  corpuscles  immersed  in  it.  These' 
corpuscles  are  of  two  kinds,  the  red,  and  the  colourless :  the 
former  are  by  &r  the  most  abundant,  and  have  been  long  known 
as  "  the  red  particles,"  or  "  globules,"  of  the  blood ;  the 
"  colourless,"  or  "  pale  corpuscles,"  on  the  other  hand,  being 
fewer  in  number,  and  less  conspicuous,  have  only  within  the 
last  few  years  been  generally  recognized  by  microscopic  ob- 
serrers.  When  blood  is  drawn  from  the  vessels,  the  liquor  Change  on 
sanguinis  separates  into  two  parts ; — ^into  fibrin,  which  becomes  ^^^ 
solid,  and  a  pale  yellowish  liquid  named  serum.  The  fibrin 
in  solidifying  involves  the  corpuscles  and  forms  a  red  con- 
sistent mass,  named  the  clot  or  crassamentum  of  the  blood, 
from  which  the  serum  gradually  separates.  The  relation 
between  the  above-mentioned  constituents  of  the  blood  in  the 
liquid  and  the  coagulated  states  may  be  represented  by  the  sub- 
joined scheme : 

i  Corpuscles     .... 
/  Fibrin  .  .     I  ^*>t   X 
I 
Liquor  saDguinis  I  >  Coagulated  blood. 

^  Serum .        .         .    / 
Red  corpuscles. — These  are  not  spherical,  as  the  name  ''  glo-  ^^^'Jr* 
bules,"  by  which  they  have  been  so  generally  designated,  would  figure  and 
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seem  to  imply,  but  flattened  or  disk-shaped.     Those  of  the  hu- 
man blood  (fig.  16V,*)  have  a  nearly  circular  outline,  like  a  piece 

of  coin,  and  most  of  them  also  present  a 
shallow  cup-like  depression  or  dimple  on 
both  surfaces ;  their  usual  figure  is,  there- 
fore, that  of  biconcave  disks.  Their  mag- 
nitude differs  somewhat  even  in  the  same 
drop  of  blood,  and  it  has  been  vaxiously 
assigned  by  authors ;  but  the  prevalent  size  may  be  stated  at 
frora  ^^th  to  TTTTTTth  of  an  inch  in  diameter,  and  about  one- 

3000  «3<wU  CI 

fourth  of  that  in  thickness. 

In  mammiferous  animals  generally  the  red  corpuscles  are 
shaped  as  in  man,  except  in  the  camel  tribe,  in  which  they 
have  an  elliptical  outline.  In  birds,  reptiles,  and  most  fishes, 
they  are  oval  disks  with  a  central  elevation  on  both  surfaces, 
(fig.  17',  from  the  frog,)  the  height  and  extent  of  which,  as  well 

as  the  proportionate  length 
Fig.  17'.t  and  breadth  of  the  oval, 

vary  in  different  instances, 
so  that  in  some  osseous 
fishes  the  elliptical  form 
is  almost  shortened  into  a 
circle.  The  blood-disks 
of  the  lamprey  and  other 
cyclostomatous  fishes,  are 
circular  and  biconcave ;  thus  in  figure  exactly  resembling  those 
of  man.  The  blood  corpuscles  of  invertebrata,  though  they 
want  the  red  colour,  are  also,  for  the  most  part,  flattened  or  disk- 
shaped  ;  being  in  some  cases  circular,  in  others  oblong,  as  in  the 
larvffi  of  aquatic  insects.  Sometimes  they  appear  granulated  on 
the  surface  like  a  raspberry,  but  this  is  probably  due  to  some 
alteration  occurring  in  them. 

The  size  of  the  corpuscles  differs  greatly  in  different  kinds  of 
animals ;  it  is  greater  in  birds  than  in  mammalia,  and  largest  of 

*  Red  corpuscles  of  human  blood,  magnified  about  five  hundred  diame- 
ters (Wagner).  1,  shows  depression  on  the  surface.  2.  A  corpuscle  seen 
edgeways.     3.  Red  corpuscles  altered  bv  exposure. 

f  Blood  corpuscles  of  the  frog,  magnified  about  five  hundred  diameters. 
1,  shows  their  oroad  surface.  2.  One  seen  edge-ways.  3,  shows  the  effect 
of  weak  acetic  acid ;  the  nucleus  has  become  distinct.  4.  A  colourless  or 
lymph  corpuscle  (from  Wagner.) 
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all  in  the  naked  amphibia.  They  are  for  the  most  part  smaller  Vanetiet 
in  quadrupeds  than  in  man ;  in  the  elephant,  however,  they  anSS*!" 
are  larger,  being  T^^th  of  an  inch,  which  is  the  largest  size 
yet  observed  in  the  blood  corpuscles  of  any  mammiferous  animal : 
the  goat  was  long  supposed  to  have  the  smallest,  viz.  about 
^^th  of  an  inch ;  but  Mr.  Gulliver  has  found  that  they  are 
much  smaller  in  the  Napu  musk-deer,  being  less  than  fr^^th 
of  an  inch  in  that  animal.  In  birds  they  do  not  vary  in  size  so 
much :  from  Mr.  Gulliver's  very  elaborate  tables  of  measure- 
ment it  appears  that  they  range  in  length  from  about  Y75^th  to 
j^th  of  an  inch ;  he  states  that  their  breadth  is  usually  a 
little  more  than  half  the  length,  and  their  thickness  about  a 
third  of  the  breadth,  or  rather  more.  He  found  a  remarkable 
exception  in  the  corpuscles  of  the  snowy  owl,  which  measure 
Yj^th  of  an  inch  in  length,  and  are  only  about  a  third  of 
this  in  breadth.  In  scaly  reptiles  they  are  from  y^Vo^^  ^® 
Y^th  in  length  ;  in  the  naked  amphibia  they  are  much  larger : 
thus,  in  the  frog  they  are  j^^th  of  an  inch  long,  and  jy^-^th 
broad ;  in  the  salamander  they  are  larger  still ;  but  the  largest 
yet  known  in  any  animal  are  those  of  the  proteus,  which 
are  upwards  of  ^^th  of  an  inch  in  length :  the  siren,  which 
is  so  mucb  allied  to  the  proteus  in  other  respects,  agrees  with 
it  also  in  the  very  large  size  of  its  blood  corpuscles  ;  they  mea- 
sure —-^th  of  an  inch  in  length,  and  g^th  in  breadth.  In  the 
skate  and  shark  tribe  the  corpuscles  resemble  those  of  the  frog, 
in  other  fishes  they  are  smaller. 

From  what  has  been  stated,  it  will  be  seen  that  the  size  of 
the  blood  corpuscles  in  animals  generally  is  not  proportionate  to 
the  size  of  the  body ;  at  the  same  time  Mr.  Gulliver  remarks, 
that,  ^'  if  we  compare  the  measurements  made  from  a  great 
number  of  different  species  of  the  same  order^  it  will  be  found 
that  there  is  a  closer  connexion  between  the  size  of  the  animal 
and  that  of  its  blood  corpuscles  than  has  been  generally  sup- 
posed ;^'  and  he  has  pointed  out  at  least  one  example  of  a  very 
natural  group  of  quadrupeds,  the  ruminants,  in  which  there  is  a 
gradation  of  the  size  of  the  corpuscles  in  relation  to  that  of  the 
body. 

Structure. — The  large  corpuscles  of  the  frog  and  salamander  fjj™^^^^ 
can  be  easily  shown  to  consist  of  a  thin,  transparent,  vesicular  puscles 
envelope^   enclosing  an  apparently  solid  oval  nucleus   in   the  ^^^*and 
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centre,  with  a  quantity  of  softer  red'Coloured  matter  disposed 
round  the  nucleus  and  filling  up  the  space  between  it  and  the 
envelope.     When  exposed  to  the  action  of  weak  acetic  acid, 
(fig.  17',*)  the  colouring  matter  is  speedily  extracted,  and  the 
nucleus  becomes  distinct,  whilst  the  delicate  envelope  is  ren- 
dered so  faint  as  to  be  scarcely  visible ;  but  its  presence  may  be 
still  made  obvious  by  adding  solution  of  iodine,  which  gives 
it  colour  and  opacity.     If  strong  acid  be  used,  the  envelope 
will  at  length  be  dissolved  entirely.     Pure  water  extracts  the 
colour  and  distends  the  vesicle  by  imbibition,  altering  its  shape 
from  oval  to  round,  and  making  the  nucleus  more  conspicuous. 
Both  the  one  and  the  other  of  these  re-agents  sometimes  cause 
the  envelope  to  burst ;  the  nucleus  then  escapes,  and  the  structure 
of  the  corpuscle  is   demonstrated   still  more  plainly.     These 
effects  are  caused  by  the  thinner  exterior  fluid  passing  through, 
by  endosmosis,  to  the  thicker  matter  within  the  vesicle ;  and  pre- 
cisely the  opposite  effect  may  be  produced  by  immersing  the  cor- 
puscles in  a  fluid  of  a  sufficiently  high  degree  of  concentration, 
so  as  to  cause  the  predominant  current  to  pass  from  within 
outwards.     Accordingly,  on  using  a  strong  solution  of  salt  or  of 
sugar,  the  vesicles  will  shrink   and  become  thinner;  and,  no 
doubt,  the  variations  in  plumpness  which  the  corpuscles  oflen 
naturally  present  are  owing  to  differences  in    the   degree   of 
concentration    of  the   surrounding  liquid.     The  nucleus   (fig. 
17',')  is  rather  more  than  a  third  of  the  length  of  the  corpus- 
cles;   it  appears,  especially  after  being  exposed  to  the  action 
of  vinegar,  to  be  composed  of  tolerably  large  granules,  and, 
when   so   treated  at  least,  it  is  quite  free  from  colour.     The 
envelope  appears  as  an   exceedingly    fine,   homogeneous,  and 
pellucid  membrane.     The  coloured  content  of  the  corpuscle  is 
a  pale  red  matter,  very  faintly  granular ;   it  surrounds  the  nu- 
cleus, «and  occupies  the  space  between  it  and  the  vesicular  en- 
velope.    The  envelope  and  red  matter  are  obviously  of  a  soft 
and  yielding  nature,  for  the  corpuscles  alter  their  shape  on  the 
slightest  pressure,  as  is  beautifully  seen  while  they  move  within 
the  vessels ;  they  are  also  elastic,  for  they  readily  recover  their 
original   form   again.     It  must   be  remarked,  that  the  blood 
corpuscles  when  viewed  singly  appear  very  faintly  coloured,  and 
it  is  only  when  collected  in  considerable  quantity  that  they  pro- 
duce a  strong  deep  red. 
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A  structure  consisting  of  envelope,  nucleus,  and  red  matter,  Difierenee 
as  sbown  in  the  lanre  blood-disks  of  amphibia,  may  be  demon-  *"  ™*"  S"^ 
strated  in  many  other  instances,  and  hy  analogy  has  been  infer* 
red  to  exist  in  all,  man  not  excepted.  But  the  existence  of  a 
nucleus  in  the  blood  corpuscles  of  man  and  mammalia  is,  at 
best,  extremely  doubtful ;  and  few  inquirers  have  been  able  to 
satisfy  themselves  of  it  by  actual  observation.  Hewson  and 
Miiller,  it  is  true,  believed  that  they  had  actually  seen  the 
nucleus  in  the  human  blood-disk,  and  that  they  could  demon- 
strate its  existence  by  the  action  of  water  (Hewson),  or  acetic 
acid  (Miiller)  ;  but,  although  the  human  corpuscle  changes  its 
figure  and  loses  its  colour  when  exposed  to  these  agents,  and 
although  its  pellucid  vesicular  envelope,  and  the  pale,  red,  soft 
substance  contained  within,  can  be  readily  shown,  yet  some  of 
the  most  careful  observers  who  have  recently  inquired  into  the 
subject,  and  among  them  Mr.  Gulliver,  with  whom  my  own 
observations  would  lead  me  to  concur,  profess  not  to  have  been 
able  to  discover  a  nucleus  by  any  mode  of  examination  they 
could  devise;  others  deny  its  general  existence  in  the  human 
blood  corpuscles,  but  believe  it  is  present  in  a  few  of  them. 

The  human  blood  corpuscles,  as  well  as  those  of  the  lower  Alteration 
animals,  often  present  deviations  from  the  natural  shape,  which  J^^*^ 
are  most  probably  due  to  causes  acting  after  the  blood  has  been 
drnwn  from  the  vessels.  Thus,  it  is  not  unusual  for  many  of 
them  to  appear  indented  or  jagged  at  the  margin,  when  ex- 
posed under  the  microscope  (fig.  16','),  and  the  number  of 
corpuscles  so  altered  often  appears  to  increase  during  the  time  of 
observation.  This  is,  perhaps,  the  most  common  change  ;  but 
tbey  may  become  distorted  in  various  other  ways,  and  corru- 
gated on  the  surface;  not  unfrequently  one  of  their  concave 
sides  is  bent  out,  and  they  acquire  a  cup-like  figure.  It  is  even 
a  question  with  some  observers,  whether  the  biconcave  figure 
which  the  corpuscles  generally  present  may  not  be  due  to  a  dis- 
tention of  the  circumferential  part  of  an  originally  flat  disk. 
Mr.  Gulliver  made  the  curious  discovery,  that  the  corpuscles  of 
the  Mexican  deer  and  some  allied  species  present  very  singular 
fomis,  probably  in  consequence  of  exposure ;  the  figures  they 
assume  are  various,  but  most  of  them  become  lengthened  and 
pointed  at  the  ends,  and  then  often  slightly  bent,  not  unlike 
caraway  seeds. 
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Aggrega- 
tion into 
rolls. 


Pale  cor- 
puscles. 


Plasma,  its 
properties. 


The  red  disks,  when  drawn  from  the  vessels,  have  a  singular 
tendency  to  run  together,  and  to  cohere  by  their  broad  surfaces, 
so  as  to  form  by  their  aggregation  cylindrical  columns,  like  piles 
or  rouleaus  of  money,  and  the  rolls  or  piles  themselves  join  toge- 
ther into  an  irregular  network  (fig.  18').  In  a  few  moments 
Fig.  18'.*  ^ft^r  this  has  taken  place,  a  heaving 

or  slowly  oscillating  motion  is  ob- 
servable in  the  mass,  and  the  rolls 
may  then  become  broken  up,  and  the 
corpuscles  more  or  less  completely 
disjoined  (Jones),  Generally  the  cot- 
puscles  separate  on  a  slight  impulse, 
and  they  may  then  unite  again.  The 
nature  of  the  attraction  exerted  be- 
tween the  corpuscles  is  doubtful ;  but  it  may  be  remarked, 
that  the  phenomenon  will  take  place  in  blood  that  has  stood 
for  some  hours  after  it  has  been  drawn,  and  also  when  the  glo- 
bules are  immersed  in  serum  in  place  of  liquor  sanguinis. 

Pale  or  colourless  Corpuscles  (fig.  1.9'). — These  are  com- 
Fig.  I9'.t  paratively  few  in  number,  of  a  rounded  and  slightly 
flattened  figure,  rather  larger  in  man  and  mammalia 
than  the  red  disks,  and  varying  much  less  than  the 
latter  in  size  and  aspect  in  difl^erent  animals.  They 
are  destitute  of  colour,  finely  granulated  on  the  sur- 
fece,  and  specifically  lighter  than  the  red  corpuscles.  Water 
has  little  eflTect  on  them  ;  acetic  acid  brings  speedily  into  view  a 
nucleus,  consisting  sometimes  of  one,  but  more  commonly  of  two 
or  three,  rarely  four,  large  clear  granules  (fig.  19',*'^)  ;  a  deli- 
cate envelope  at  the  same  time  comes  into  view,  which  becomes 
distended  so  as  to  augment  the  size  of  the  globule,  and  is  even- 
tually dissolved,  the  nucleus  remaining. 

Liquor  Sanguinis,  or  Plasma, — This  is  the  pale  clear  fluid 
in  which  the  corpuscles  are  naturally  immersed.  Its  g^reat  cha- 
racter is  its  strong  tendency  to  coagulate  when  the  blood  is  with- 
drawn from  the  circulating  current,  and  on  this  account  it  is  diffi- 
cult to  procure  it  free  from  the  corpuscles.    Nevertheless,  by  filter- 


(*^ 


*  Red  corpuscles  collected  into  rolls  (after  Henle). 

t  Pale  corpuscles  of  human  blood,  magnified  about  five  hundred  diame- 
ters. 1.  Natural  aspect.  2  and  3.  Acted  on  by  weak  acetic  acid,  which 
brings  into  view  the  single  or  composite  nucleus. 
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ing  the  slowly  coagulable  blood  of  the  frog,  as  was  first  practised  How 
bjMiiller,  the  large  corpuscles  are  retained  by  the  filter,  while  the  '***^ 
liquor  sanguinis  comes  through  in  perfectly  clear  and  colourless 
drops,  which,  while  yet  clinging  to  the  funnel,  or  after  they 
hare  fallen  into  the  recipient,  separate  into  a  pellucid  glassy 
film  of  fibrin,  and  an  equally  transparent  diffluent  serum. 
When  human  blood  is  drawn  in  inflammatory  diseases,  as  well 
as  in  some  other  conditions  of  the  system,  the  red  particles 
separate  from  the  liquor  sanguinis  before  coagulation,  and  leave 
the  upper  part  of  the  liquid  clear.  In  this  case,  however,  the 
plasma  is  still  mixed  with  the  pale  corpuscles,  which,  being 
light,  accumulate  at  the  top.  On  coagulation  taking  place  in 
these  circumstances,  the  upper  part  of  the  clot  remains  free  from 
redness,  and  forms  the  well-known  ^^  buffy  coat^''  so  apt  to  ap- 
pear in  inflammatory  blood.  Now,  in  such  cases,  a  portion  of 
the  clear  liquor  may  be  taken  up  with  a  spoon,  and  allowed  to 
separate  by  coagulation  into  its  fibrin  and  serum,  so  as  to 
demonstrate  its  nature.  Dr.  A.  Buchanan  has  pointed  out 
another  method  of  separating  the  liquor  sanguinis  from  the  red 
corpuscles,  which  I  have  repeatedly  tried  with  success  :  it  con- 
sists in  mixing  fresh-drawn  blood  with  six  or  eight  times  its 
bulk  of  serum,  and  filtering  through  blotting  paper ;  the  admix- 
toie  of  semm  delays  coagulation,  and  a  great  part  of  the  liquor 
sanguinis,  of  course  diluted,  passes  through  the  filter,  and  sub- 
sequently coagulates. 

Coagulated  plasma,  whether  obtained  from  buflpy  blood,  or  Microtcopic 
exuded  on  inflamed  surfaces,  presents,  under  the  microscope,  a  ^  "**^  "* 
multitude  of  fine  filaments  confusedly  interwoven,  as  in  a  piece 
of  felt ;  but  these  are  more  or  less  obscured  by  the  intermixture 
of  corpuscles  and  fine  granules,  the  former  having  all  the  charac- 
ters of  the  pale  corpuscles  of  the  blood.  The  filaments  are  no 
doubt  formed  by  the  fibrin,  as  it  solidifies  in  the  coagulation  of 
the  liquor  sanguinis. 

Blood  may  be  freed  from  fibrin  by  stirring  it  with  a  bundle 
of  twigs,  which  entangle  the  fibrin  as  it  concretes. 
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Phenomena       In  explaining  the  constitution  of  the  plasma,  we  have  been 
of  coaguia-    obliged  so  far  to  anticipate  the  account  of  the  coagulation  of 
the   blood.     The  following  are  the  phenomena   which    usher 
in  and  which  accompany  this  remarkable  change.       Immedi- 
ately  after   it    is  drawn,   the    blood   emits   a  sort  of  exhala- 
tion, the  "  halitus,"  having  a  faint  smell ;   in  about  three  or 
four  minutes  a  film  appears  on  the  surface,  quickly  spreading 
from  the  circumference  to  the  middle;  a  minute  or  two  later 
the  part  of  the  blood  in  contact  with  the  inside  of  the  vessel 
becomes   solid,   then   speedily   the    whole   mass ;    so    that,  in 
about  eight  or  nine  minutes  after  being  drawn,  the  blood  is 
completely  gelatinized.     At  about  fifteen  or  twenty  minutes,  or 
it  may  be  much  later,  the  jelly-like  mass  begins  to  shrink  away 
from  the  sides  of  the  vessel,  and  the  serum  to  exude  from  it. 
The  clot  continues  to  contract,  and  the  serum  to  escape,  for  se- 
veral hours,  the  quickness  and  extent  of  the  process  varying 
exceedingly  in  different  cases ;  and,  if  the  serum  be  poured  off, 
more  will  usually  continue  to  drain  slowly  from  the  clot  for  two 
or  three  days. 
Nature  of         The  nature  of  the  change  which  takes  place  in  the  coagula- 
change.        ^j^^^  ^f  ^j^^  blood  has  been  already  spoken  of;  it  is  essentially 
owing  to  the  coagulation  of  the  liquor  sanguinis,  the  fibrin  of 
that  liquid  separating  in  form  of  a  solid  mass,  which  involves 
the  corpuscles,  but  allows  the  serum  to  escape  from  it  in  greater 
or  less  quantity.     But  although  the  solidification  of  the  fibrin, 
and  formation  of  a  red  clot,  would  undoubtedly  take  place 
independently  of  any  co-operation  on  the  part  of  the  corpuscles, 
still  it  must  not  be  forgotten  that,  in  point  of  fact,  the  red  disks 
are  not  altogether  passive  while  coagulation  goes  on  ;  for  they 
run  together  into  rolls,  as  already  described,  and  the  circum- 
stance of  their  doing  so  with  greater  or  with  less  promptitude 
materially  affects  the  result  of  the  coagulating  process.     Thus, 
Buifyooat.    there  seems  good  reason  to  believe  that,    as  H.  Nasse    has 
pointed  out,  one  of  the  causes,  and  in  inflammatory  blood  pro- 
bably the  chief  cause,  of  the  production  of  the  buffy  coat,  is  an 
exaltation  of  the  natural  tendency  of  the  red  disks  to  run  toge- 
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iher,  whereby,  being  more  promptly  and  more  closely  aggregated 
into  compact  masses,  they  more  speedily  subside  through  the 
liquid  plasma,  leaving  the  upper  part  of  it  colourless  by  the 
time  coagulation  sets  in  ;  and  Mr.  Jones  has  drawn  attention  to 
another  influential  circumstance  derived  from  the  same  source, 
Damely,  the  more  rapid  and  close  contraction  of  the  network,  or 
spongework,  as  he  terms  it,  into  which  the  little  rolls  of  cor- 
puscles unite,  and  the  consequent  expulsion  of  great  part  of  the 
liquor  sanguinis  from  its  meshes  before  the  fibrin  solidifies,  the 
mass  of  aggregated  corpuscles  naturally  tending  to  the  lower  part 
of  the  vessel,  whilst  the  expressed  plasma,  being  lighter,  accumu- 
lates at  the  top.  Of  course,  it  is  not  meant  to  deny  that  more 
tardy  coagulation  of  the  blood  would  produce  the  same  result  as 
more  speedy  aggregation  of  the  corpuscles ;  it  is  well  known, 
indeed,  that  blood  may  be  made  to  show  the  buiFy  coat  by  de- 
laying its  coagulation,  but  buflfed  inflammatory  blood  is  not  always 
slow  in  coagulating. 

Various   causes  accelerate,   retard,   or  entirely   prevent   the  Circum- 
coagulation  of  the  blood  ;  of  these,  it  will  here  suffice  to  indi-  J^^*  *^ 
cate  the  more  important  and  best  ascertained.  agidation. 

1.  Temperature. — Cold  delays,  and  at  or  below  40  degrees  Tempera- 
Fahr.  prevents,  coagulation;     but   even   frozen   blood,   when  *^'** 
thawed  and  heated  again,  will  coagulate.     Moderate  elevation 

of  temperature  above  that  of  the  body  promotes  coagulation. 

2.  Coagulation  is  accelerated  by  free  exposure  of  the  blood.  Exposure, 
even  i»  vacuo^  but  especially  by  exposure  to  air  and  various 

other  gases  ;  also,  but  in  a  less  degree,  by  contact  with  foreign 
bodies  generally.  On  the  other  hand,  the  maintenance  of  its 
flttidity  is  favoured  by  exclusion  of  air,  and  by  contact  with  the 
natural  tissues  of  the  body,  so  long  at  least  as  these  retain  their 
usual  vital  and  physical  properties. 

$•  Cessation  of  the  blood^s  motion  within  the  body  favours  Motion  or 
coagulation,  probably  by  arresting  those  perpetual  changes  of  "***' 
material,  both  destructive  and  renovative,  to  which  it  is  natu- 
rally subject  in  its  rapid  course  through  the  system.     Agitation 
of  exposed  blood,  even  in  vacuo,  accelerates  coagulation,  most 
probably  by  increasing  its  exposure. 

4.  Water,  in  a  proportion  not  exceeding  twice  the  bulk  of  Addition  of 
the  blood,  hastens  coagulation  ;  a  larger  quantity  retards  it.  ^*^* 
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Blood  also  coagulates  more  speedily  when  the  serum  is  of  low 

specific  gravity,  indicative  of  much  water  in  proportion  to  the 

saline  ingredients. 

Salts,  and         5.  Almost  every  substance  that  has  been  tried,  except  caus- 

other  sub-     ^j^.  potash  and  soda,  when  added  to  the  blood  tn  minute  pro- 

stances.  *,  ,'  .  iit  <%i 

portion^  hastens  its  coagulation  ;  although  many  of  the  same 
substances,  when   mixed  with  it  in  somewhat  larger  quantity, 
have  an  opposite  effect.      The  salts  of  the  alkalies  and  earths, 
added  in  the  proportion  of  two  or  three  per  cent,  and  upwards, 
retard,  and,  when  above  a  certain  quantrty,  suspend  or  prevent 
coagulation ;    but,  though  the  process  be  thus    suspended,  it 
speedily  ensues  on  diluting  the  mixture  with  water.     The  caus- 
tic alkalies  permanently  destroy  the  coagulability  of  the  blood. 
Acids  delay  or  prevent  coagulation.     Opium,  belladonna,  and 
many  other  medicinal  agents  from  the  vegetable  kingdom,  are 
said  to  have  a  similar  effect ;  but  the  statements  of  experi- 
menters by  no  means  entirely  agree  respecting  them. 
Condition  of       6.  Certain  states  of  the  system. — Faintness  occasioned  by 
e  system,   j^gg  ^£  blood  favours  coagulation  ;  states  of  excitement  are  said 
to  have,  though  not  invariably,  the  opposite  effect.     Impeded 
aeration  of  the  blood   in  disease,   or  in  suffocative  modes  of 
death,  makes  it  slow  to  coagulate.     So  also  in  cold-blooded 
animals,  with  slow  circulation  and  low  respiration,  the  blood 
coagulates  less  rapidly  than  in  the  warm-blooded  ;  and,  among 
the  latter,  the  tendency  of  the  blood  to  coagulate  is  strongest 
in  birds,  which  have  the  greatest  amount  of  respiration  and 
highest  temperature. 
Differs  in         7.  Coagulation  commences  earlier,  and  is  sooner  completed, 
venons.  *°    ^^  arterial,  than  in  venous  blood.     Dr.  Nasse  finds  that  woman's 
In  the         blood  begins  to  coagulate  nearly  two  minutes  sooner  than  that  of 
•®*®^  the  male  sex. 

Proportion        In  general,  when  blood  coagulates  quickly,  the  clot  is  more 
o  clot  an     j)u]jjy  and  less  firm,  and  the  serum  is  less  effectually  expressed 
from  it ;  and   causes  which  affect  the  rapidity  of  coagulation 
will  also   occasion  differences  in  the  proportion  of  the  moist 
clot  to  the  exuded  serum. 

There  is  no  sufficient  evidence  of  evolution  of  heat  or  of 
disengagement  of  carbonic  acid  from  blood  during  its  coagulation, 
which  some  have  supposed  to  occur. 


serum. 
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CHEMICAL    COMPOSITION    OF    THE    BLOOD. 

The  blood  is  slightly  alkaline;  it  has  been  found  that  a 
drachm  of  blood  is  capable  of  saturating  rather  more  than  a  drop 
of  vinegar.  Carbonic  acid,  oxygen  and  nitrogen  gases,  may  be  ex- 
tracted from  it  in  proportions  which  differ  in  arterial  and  venous 
blood,  and  which  will  be  subsequently  given.  On  being  evapo- 
rated, 1000  parts  of  blood  yield,  on  an  average,  about  790  of 
water,  and  210  of  solid  residue. 

It  has  been  ascertained  by  analysis  that  blood  has  the  same 
ultimate  composition  as  flesh ;  an  observation  which  is  obvi- 
ously of  great  interest  in  reference  to  the  oflBce  performed  by 
the  blood  in  nutrition.  A  comparative  examination  of  dried 
ox-blood  and  dried  flesh  (beef),  by  Playfeir  and  Boeckmann, 
gave  the  following  mean  result : 

Flesh.  Blood. 

Carbon 51-86  61-96 

Hydrogen 758  7*25 

Nitrogen 16'03  1507 

Oxygen 21-30  21-30 

Ashes 4-23  4-42 

Deducting  the  ashes,  or  inorganic  matter,  the  composition  of 
the  oiganic  part  is  such  as  corresponds  with  the  formula  €43, 
H»  N„  0„. 

Red  Corpuscles. — These  consist,  as  already  stated,  of  enve-  Chemical 
lope,  red  contents,  and,  in  many  animals,  a  nucleus.  The  ofreddi^a. 
nucleus  is,  by  some  writers,  considered  to  be  of  the  nature  of 
fibrin;  but  others  have  likened  it  to  coagulated  albumen,  from 
the  manner  in  which  it  withstands  the  action  of  acetic  acid. 
The  envelope  approaches  most  to  fibrin  in  its  characters.  The 
included  red  matter  consists  of  two  substances, — one  named 
globulin^  of  itself  colourless,  and  very  nearly  allied  to  albumen 
in  its  nature  ;  the  other,  a  colouring  principle  named  hamalin^ 
or  hamatostn,  which  imparts  redness  to  the  first.  These  may 
he  separated  by  the  following  process. 
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Blood  deprived  of  fibrin  by  stirring  is  mixed  with  at  least  four  times  its 
bulk  of  saturated  solution  of  sulphate  of  soda,  and  thrown  on  a  filter  ;  a  few 
of  the  corpuscles  pass  througli  with  the  liquid,  but  the  greater  part  remain 
on  the  filter  in  form  of  a  moist  red  mass,  named  the  cruor.  Tliis  is  boiled 
with  alcohol  slightly  acidulated  with  sulphuric  acid  ;  the  hsmatin  is  thereby 
dissolved,  while  the  colourless  globulin  remains  behind  in  combination  with 
part  of  the  sulphuric  acid.  Carbonate  of  ammonia  is  then  added  to  the 
acid  solution  of  hsematin  while  it  is  yet  hot,  to  remove  the  sulphuric  acid, 
and,  after  being  cleared  by  filtration  from  sulphate  of  ammonia,  and  a  little 
globulin  which  is  precipitated,  the  liquor  is  eva]X)rated  to  a  twelfth  of  its 
bulk ;  it  then  deposits  the  hsematin  in  form  of  a  dark  brown  or  almost 
black  powder,  from  which  a  minute  proportion  of  fat  may  be  extracted  by 
means  of  ether. 

Ilaematin.  HamatiTiy  08  obtained  by  the  above  process,  is  insoluble  in 

water,  alcohol,  and  ether  ;  but  it  readily  dissolves  in  any  of 
these  liquids  after  being  mixed  with  potash,  soda,  or  ammonia, 
forming  deep  red  solutions.  It  dissolves  also  in  alcohol,  to 
which  an  acid  has  been  added,  but  its  acid  combinations  are  in- 
soluble in  water.  When  burned,  it  yields  nearly  ten  per  cent, 
of  peroxide  of  iron,  representing  near  seven  per  cent,  of  iron.. 
According  to  Mulder,  it  is  composed  of  carbon  65*84,  hydrogen 
5*87,  nitrogen  10*40,  oxygen  11 'To,  and  iron  6*64;  or  C44, 
H22»  N3,  Og,  Fe. 

Chemists  have  differed  in  opinion  as  to  the  condition  in  which  iron  exists 
in  the  hsBmatin  :  some  have  supposed  that  the  metal  enters  into  the  formation 
of  the  organic  compound,  and  holds  the  same  rank  in  its  constitution  as  the 
carbon,  hydrogen,  and  other  constituents ;  but  others  conceive  that  it  is  in 
the  state  of  oxide  or  salt,  and,  as  such,  combined  or  mixed  with  the  organic 
matter,  in  a  similar  manner,  perhaps,  as  oxides  and  salts  may  be  combined 
with  albumen.  An  experiment  of  Scherer  seems  conclusive  against  the  for- 
mer view,  and  shows  that  the  iron,  though  a  constant  ingredient  in  the  red 
corpuscle,  is  not  an  essential  constituent  of  the  hsematin.  By  treating 
cruor  with  sulphuric  acid,  the  chemist  named  succeeded  in  entirely  separat- 
ing the  iron  from  it,  and  after  this  it  nevertheless  imparted  an  intensely 
red  colour  to  alcohol.  This  fact  also  proves  that  the  red  colour  of  the  blood 
is  not  due  to  iron,  as  some  have  believed. 

Globulin.  Globulin. — When  the  hoematin  has  been  extracted  from  the 

blood  corpuscles  by  the  foregoing  method,  the  globulin  remains 
in  combination  with  sulphuric  acid.  It  is  a  protein  compound, 
agreeing  with  albumen  in  composition,  and  in  all  its  properties, 
except  the  two  following,  viz.  its  insolubility  in  serum,  that  is, 
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ID  a  saline  solution  which  holds  albumen  dissolved  ;  and,  se- 
condly, its  coagulation,  by  heat,  in  form  of  a  granular  mass, 
different  in  aspect  from  coagulated  albumen.  Hcnl^  suggests 
that  both  peculiarities  may  be  due  to  the  circumstance,  that  the 
albuminous  matter  is  enclosed,  and,  in  some  degree,  protected, 
by  the  envelopes  of  the  corpuscles,  which  remain  after  extrac- 
tion of  the  hsematin ;  and  he  thinks  that  globulin  is  probably 
nothing  but  albumen  with  the  membranous  envelopes  (and  nu- 
clei, when  present,)  of  the  blood  particles.  Lecanu  and  Liebig 
consider  it  albumen. 

The  cruor,  or  matter  of  the  red  corpuscles,  which  consists  of  Cnior. 
the  globulin  and  haematin  together,  may  be  dissolved  in  water ; 
and  its  solution,  which  contains  the  envelopes  in  suspension, 
coagulates  by  a  heat  of  181  degrees.  Its  effects  with  re-agents, 
both  in  its  soluble  and  coagulated  state,  resemble  those  of  albu- 
men under  like  circumstances.  Berzelius  reckons  the  relative 
proportions  of  globulin  and  haematin  as  94*5  of  the  former, 
and  5'5  of  the  latter.  The  corpuscles  are  supposed  also  to 
contain  a  solid  phosphuretted  fat  in  small  quantity,  but  its  pro- 
portion has  not  been  determined.  100  parts  of  dry  cruor  yield 
by  calcination  about  1*3  of  brown  alkaline  ashes,  which  consist 
of  carbonate  of  soda  with  traces  of  phosphate  0*3,  phosphate 
of  lime  0*1,  lime  0*2,  subphosphate  of  iron  O'l,  peroxide  of 
iron  0*5,  carbonic  acid  and  loss  O'l. 

The  red  corpuscles  form  by  far  the  largest  part  of  the  organic  Proi»rtion 
matter  in  the  blood :  their  proportion  may  be  ascertained  by  puwles. 
filtering  beat  blood  mixed  with  solution  of  Glauber^s  salt,  as 
already  mentioned  ;  or  by  weighing  the  dried  clot,  and  making 
allowance  for  the  fibrin  it  contains.  From  Lecanu''s  determina- 
tions we  may  reckon  the  amount  of  the  corpuscles  as  about 
120  or  130  parts  in  1000  of  blood.  Simon  gives  a  lower 
estimate  ;  but,  apart  from  differences  due  to  the  methods  of 
determining  it,  the  quantity  is  really  subject  to  great  fluctua- 
tion. 

Denis  and  Lecanu  state  that,  as  a  general  rule,  the  proportion  of  red  par-   pifferenccs 
tides  is  greater  in  the  hlood  of  the  male  sex  than  in  that  of  the  female,   ^^  cnwsa- 
wbilst  the  proportion  of  albumen  is  ahout  the  same  in  both.    Lecanu  gives   mentuni. 
the  following  mean  result,  derived  from  numerous  analyses,  exhibiting  the 
proportion  of  crassamentum  and  water  in  the  blood  of  the  two  sexes.    No 
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deduction  is  made  for  the  fibrin  ;  but^  considering  its  small  relative  quantity, 
any  possible  variation  in  it  cannot  materially  affect  the  general  conclusion. 

Male.  Female, 

Crassamentum,  from'  115-8  to  148     .     .     .     683  to  129-9 
Water     ....     778     to  805     ...     790  to  853. 

He  found  the  following  differences  according  to  temperament : 

Male.  Female. 

Sanguine  temperament  .  .  .  136*4  .  .  .  126*1 
Lymphatic  temperament  .  .  11 6*6  .  .  .  117'3 
As  regards  age,  Denis  found  the  proportion  of  crassamentum  greatest  be- 
tween the  ages  of  30  and  40.  Sudden  loss  of  blood  rapidly  diminishes  the 
proportion  of  the  crassamentum.  In  two  women,  who  had  suffered  from 
uterine  haemorrhage,  the  crassamentum  amounted  to  only  70  parts  in  1000. 
The  same  effect  may  be  observed  to  follow  ordinary  venesection.  In  a  per- 
son bled  three  times  in  one  day,  Lecanu  foimd  in  the  first-drawn  blood  139, 
and  in  the  last  only  76  parts  of  crassamentum  in  the  1000.  This  effect  may 
be  produced  very  suddenly  after  a  bleeding.  Prevost  and  Dumas  bled 
a  cat  from  the  jugular  vein,  and  found  116  parts  of  crassamentum  in  1000, 
but,  in  blood  drawn  five  minutes  afterwards,  it  was  reduced  to  93.  The  sud- 
den loss  of  blood  probably  causes  a  rapid  absorption  of  serous  and  watery 
fluid  into  the  vessels,  and  thus  diminishes  the  relative  amount  of  the  red 
particles.  It  is  found  that  the  blood  of  warm-blooded  animals  is  richer  in 
crassamentum  than  that  of  the  cold-blooded ;  and,  among  the  former^  the 
proportion  is  highest  in  the  class  of  birds. 

Liquor  Sanguinis, — The  fluid  part  of  the  blood,  as  already 
described,  separates  spontaneouslj  into  fibrin  and  serum.  The 
fibrin  may  be  obtained  by  stirring  the  blood  as  soon  as  possible 
after  it  is  drawn,  or  by  washing  the  crassamentum  with  water,  to 
free  it  from  cruor.  Procured  in  either  of  these  ways,  the  fibrin 
contains  pale  corpuscles  and  a  small  portion  of  fat.  From  dried 
fibrin  of  healthy  human  blood,  Nasse  obtained  near  5  per  cent, 
of  fet,  and  still  more  from  the  fibrin  of  buffy  blood.  The  pro- 
portion of  fibrin  in  the  blood  does  not  exceed  2^  parts  in  1000; 
indeed,  according  to  the  greater  number  of  observers,  it  is  not 
more  than  2^.  As  a  general  rule,  the  quantity  is  somewhat 
greater  in  arterial  than  in  venous  blood,  and  it  is  increased  in 
certain  states  of  the  body,  especially  in  inflammatory  diseases 
and  in  pregnancy.  Nasse  thinks  that  the  whole  fibrin  cannot 
be  separated  from  the  blood  by  the  processes  employed,  for  he 
believes  that  a  portion  remains  suspended  in  the  liquid  in  form 
of  minute  microscopic  scales  or  films. 
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Denis  pointed  out,  that  fibrin  obtained  from  the  coagulum  of  venous  blood,  Effect  of 
if  quite  recent,  and  not  previously  much  exposed  to  the  air,  is  capable  of  ^^^  ^^ 
being  slowly  dissolved  in  a  slightly-heated  solution  of  nitre.  Scherer  and 
Nasse  have  confirmed  this  statement,  and  the  latter  finds  that  fibrin  got  by 
stirring  may  also  be  dissolved  in  the  same  way,  provided  it  is  quite  fresh. 
On  the  other  hand,  nitre  does  not  dissolve  fibrin  of  arterial  blood,  nor  fibrin 
that  has  been  some  time  exposed  to  the  air,  from  whatever  source  it  may 
be  derived ;  nor,  according  to  Scherer,  the  fibrin  of  the  huffy  coat.  The 
properties  of  pure  fibrin  have  been  already  described  (p.  xxii). 

Serum. — This  is  a  thin  and  usually  tiansparent  liquid,  of  a  Senm. 
pale  yellowish  hue  ;  its  specific  gravity  ranges  from  10:25  to 
1030,  but  is  most  commonly  between  1027  and  1028  (Nasse). 
It  is  always  more  or  less  alkaline.  When  heated,  it  coagulates, 
in  consequence  of  the  large  quantity  of  albumen  it  contains ;  and, 
after  separation  of  the  albumen,  a  thin  saline  liquid  remains, 
sometimes  named  '^  serosity/^  The  following  ingredients  are 
found  in  the  serum. 

Albumen. — The  properties  of  this  substance  have  been  al-  Albumen. 
ready  stated  ;  its  quantity  may  be  determined  by  precipitating  it 
in  the  solid  form  by  means  of  heat  or  alcohol,  washing  with 
distilled  water,  drying,  and  weighing  the  mass.     Its  proportion 
is  about  80  in  1000  of  serum,  or  nearly  70  in  1000  of  blood. 

Casein, — ^A  minute  quantity  of  casein  was  detected  in  the  Caiein. 
serum  of  ox's  blood  by  Gmelin  ;  it  has  also  been  found  in  human 
blood. 

Fatty  compounds. — It  has  been  already  stated  that  the  red  Fat. 
corpuscles  and  the  fibrin  yield  a  minute  quantity  of  fat ;  but  the 
greatest  part  of  the  fat  of  the  blood  remains  in  the  serum, 
partly  dissolved,  and  partly  difiPused  in  the  liquid.  It  may  be 
separated  by  gently  agitating  the  serum  with  about  a  third  of 
its  bulk  of  ether,  or  by  evaporating  the  serum  and  digesting  the 
dry  residue  in  ether,  or  in  boiling  alcohol.  The  turbid  milky 
aspect  which  serum  often  exhibits,  is  in  most  cases  due  to  a 
redundance  of  fat,  and  may  accordingly  be  removed  by  agitation 
with  ether. 

The  &tty  matters  of  the  blood  are  of  various  kinds,  viz.  cholesteriuy  terolin,  Different 

and  the  ordinary  saponifiable  fats  of  the  body  (margarates  and  oleates);  also,  ^ii^ds  of 

according  to  Berzelius  and  Lecanu,  a  photphurettedfat,  similar  to  that  found  ^^ 
in  the  brain.     Berzelius,  indeed,  is  disposed  to  think  that  the  blood  contains 
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every  rariety  of  fat  that  is  found  in  other  parts  of  the  body.  Lecana  could 
not  obtain  the  phosphuretted  fat  ironi  either  the  serum  or  the  fibrin,  and 
Berzelius  therefore  supposes  that  it  is  associated  with  the  red  corpuscles;  he 
also  states  that  the  fat  extracted  from  the  fibrin  is  different  from  ordinary 
fat.  The  properties  of  most  of  these  fatty  principles  have  been  already 
discussed  (page  xxxi).  The  usual  quantity  of  fat  of  all  kinds  in  1000  parts 
of  blood  is  stated  bv  Lecanu  to  be  5*  15,  bv  Simon  2*3,  and  bv  Nasse  2"0. 

Extradite  matters, — When  the  serum  has  been  freed  from 
albumen  by  coagulation,  and  from  fat  by  ether,  and  is  evapo- 
rated to  dryness,  a  yellowish  or  brown  mass  remains,  consisting 
of  organic  matters  mixed  with  salts ;  the  former  belonging  prin- 
cipally to  the  ill-defined  class  of  substances  denominated  **  ex* 
tractive  matters."" 


Osmazome. 


To  examine  them,  Berzclius  directs  that  the  mass  should  be  first  treated 
with  anhydrous  alcohol ;  this  takes  up  a  substance  which  he  thinks  is  proba- 
bly derived  (by  decomposition  or  some  other  change)  frt>m  the  albuminous 
ingredients  of  the  blood.  Next,  rectified  spirit  (of  -833  spec,  grav.)  is  to  be 
used,  which  dissolves  from  the  residue  chlorides  of  sodium  and  potassium, 
and  lactate  of  soda,  together  with  the  heterogeneous  mixture  of  extractive 
matters  known  under  the  name  of  osmazome,  of  which  an  account  has  been 
already  given  (page  xxx).  The  residual  mass,  after  this,  contains  alkaline 
carbonates,  phosphates,  and  sulphates,  and  one  or  more  animal  substances, 
in  small  quantity.  Among  the  latter  may  be  noticed, — 1.  one  that  is  pre- 
cipitable  by  tannin,  and  which,  like  the  one  taken  up  by  the  pure  alcohol, 
appears  to  be  derived  from  the  albuminous  constituents  of  the  blood  :  2.  a 
remnant  of  coagulated  albumen,  which  has  been  kept  in  solution  by  hee  or 
carbonated  alkali,  but  is  thrown  down  when  the  alkali  is  saturated  bv  acetic 
acid.  Lecanu  found,  in  1000  parts  of  blood,  1*8  parts  of  extractive  soluble 
in  spirit,  and  1-6  of  extractive  soluble  in  water  only. 

Colouring  principles. — A  yellow  or  greenish-yellow  colour- 
ing principle,  which  appears  to  be  the  same  as  that  of  the  bile, 
has  been  found  by  various  chemists  in  the  blood  of  per- 
sons affected  with  jaundice,  and,  according  to  Lecanu  and 
Denis,  a  certain  amount  of  it  may  be  detected  even  in  healthy 
blood. 

Alleged  Sanson  extracted  a  blue  colouring  matter  from  bullocks'  blood ;  but  his 

blue  matter,  observation  seems  not  to  have  been  repeated  by  other  chemists.     He  diluted 

the  beat  blood  (red  particles  and  serum)  with  water,  precipitated  it  by 

acetate  of  lead,  and  boiled  the  dried  precipitate  in  alcohol,  which  deposited 

the  blue  matter  on  cooling. 


YeUow 

colouring 

matter. 
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Odoriferous  matters, — Denis  describes  three.     1.  One  com-  Three  kindi 
bined  with  iat^  and  of  a  garlick  smell.     2.  One  supposed  to  ^^  matter, 
depend  on  a  volatile  oil,  with  an  odour  said  to  be  of  peculiar 
character  in  each  species  of  animal,  and  to  be  heightened  by 
adding  sulphuric  acid  to   the   blood.     3.  One  of  a   variable 
character,  derived  from  the  food. 

Urea. — This  substance,  which  accumulates  in  the  blood  of  Urea, 
animals  after  extirpation  of  the  kidneys  or  ligature  of  the  renal 
arteries,  as  well  as  in  certain  diseases,  has  been  found  in  very 
minute  quantity  in  the  healthy  blood  of  the  ox  and  of  the  calf, 
by  Maichand  and  Simon. 

Salts, — 1.  Having  soda  and  potash  as  bases,  combined  with  Saltsw 
lactic,  carbonic,  phosphoric,  sulphuric,  and  iiitty  acids.  Also 
chlorides  of  sodium  and  potassium,  the  former  in  large  pro* 
portion.  2.  Lactate  of  ammonia.  3.  Salts  with  earthy  bases, 
riz.  lime  and  magnesia  with  phosphoric,  carbonic,  and  sulphuric 
acids. 

The  earthy  salts  are  for  the  most  part  associated  with  the  albumen,  but 
partly  with  the  crassamentum.  As  they  are  obtained  by  calcination,  it  has 
been  suspected  that  the  phosphoric  and  sulphuric  acids  may  be  in  part 
formed  by  oxidation  of  the  phosphorus  and  sulphur  of  the  protein  com- 
poands.  Nasse  found  in  1000  parts  of  blood  4  to  7  of  alkaline,  and  0*53  of 
earthy  salts. 

Ga$eou8  contents. —  In  a  well-exhausted  receiver  of  an  air-  Gases. 
pump,  blood  yields  carbonic  acid,  and,  according  to  Magnus, 
also  oxygen  and  nitrogen  gases.  Carbonic  acid  may  also  be 
extracted  firom  it  by  exposing  it  for  some  time  to  a  stream  of 
hydrogen.  Chemists,  however,  are  by  no  means  all  satisfied 
tkt  the  gas  obtained  by  any  of  these  methods  exists  in  the 
blood  in  a  free  state. 

Liebig  brings  arguments  to  prove  that  the  carbonic  acid  extricated  m 
tncHo  is  derived  from  bicarbonate  of  soda ;  a  solution  of  which,  it  is  well 
Itnown,  yields  up  a  portion  of  its  carbonic  acid  when  atmospheric  pressure  is 
removed  from  it.  It  is  also  worthy  of  remark  that  hydrogen  extracts  more 
carbonic  acid  when  the  blood  has  stood  for  some  time  than  when  it  is  per- 
fectly recent ;  from  which  it  is  suspected  that  the  carbonic  acid  evolved  in 
tluit  process  may  have  been  liberated  by  some  reaction  of  the  ingredients  of 
the  blood  on  each  other. 

Magnus  found  that,  when  arterial  and  venous  blood  were  submitted  to  the 
^r-pomp,  the  former  afforded  all  the  three  gases  in  larger  proportion  than  the 
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latter,  but  that  the  ratio  of  the  carbonic  acid  to  the  oxygen  was  greater  in 
the  venous  than  in  the  arterial.  The  actual  amount  was  very  variable,  but 
the  mean  quantities  (by  volume)  obtained  from  100  |>art8  of  blood  were  as 
imder,  viz. 

Gaset.  From  arterial  blood.  From  verunts  blood. 

Carbonic  acid .        .        7*10        .  .        5*35 

Oxygen  .        .         .        2*65         .  .         1*21 

Nitrogen  .         .         1*35         .  .        1*13 


11-10 


7*69 


There  is,  however,  some  ambiguity  as  to  the  oxygen,  since  neither  Ih.  J. 
Davy  nor  Enschut  could  obtain  that  gas  from  cither  kind  of  blood.  Both 
these  experimenters  obtained  more  carbonic  acid  from  venous  than  from 
arterial  blood. 

The  following  statement  of  the  mean  composition  of  human 
venous  blood  is  from  Lecanu.  (Etudes  chimiques  sur  le  sang 
humain,  Paris,  1887.) 


Free  oxygen,  nitrogen,  and  carbonic  acid 
Extractive  matters 
Fatty  matters,  viz. 

Phosphuretted  fat 

Cholesterin 

Serolin 

Oleic  and  margaric  acids  (free) 

Ditto  combined  with  soda 

Volatile    odoriferous    oily    acid 
(combined  with  a  base). 
Salts,  viz. 

Chloride  of  sodium 
„         potassium 

Hydrochlorate  of  ammonia 

Carbonate  of  soda 
lime 


\ 


10*98 


Serum 


9f 

„  magnesia 

Phosphate  of  soda 
„         lime 
„  magnesia 

Lactate  of  soda 


y 


869-15 


Yellow  colouring  matter 

Albumen 67*80 

Water 790*37^ 

Fibrin 2*95") 

Hsematin  .     2*27  J  Corpuscles  127*90  fCrassamentiun  13(V85 

1000 


Albumen  (globulin)   125*63 
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Differences  between  Arterial  and  Venous  blood. — The  different  Arterialand 
effects  they  are  capable  of  producing  in  the  living  body  are  not  uo^*com- 
considered  here.  *  Arterial  blood  is,  according  to  most  observers,  pa^rf- 
near  two  degrees  Fahr.  warmer  than  venous.     It  is  said  to 
coagulate  sooner  (Nasse).     Its  specific  gravity  is  a  very  little 
lower  than  that  of  venous  blood,  and  it  contains  a  very  little 
more  water  (about  5  parts  in  1000)  in  proportion  to  its  solid 
ingredients   (Nasse,    Simon,   and  Hering).     The   amount  of 
albumen,  fat,  extractive  matter,  and  salts  taken  together  scarcely 
differs  in  the  two  kinds  of  blood.     The  fibrin  is  somewhat  more 
abundant  in  arterial  blood,  and  differs  from  that  of  venous  in 
being  insoluble  in  nitre.     The  amount  of  red  corpuscles  is  said, 
by  Lecanu  and  Letellier,  to  be  greater  in  arterial  blood ;  but  this 
is  denied  by  Nasse  and  others.     The  red  corpuscles  of  venous 
blood  contain  more  haematin  in  proportion  to  their  globulin 
than  those  of  arterial  blood    (Simon).     Marcet  and  Macaire 
found,  by  ultimate  analysis,  more  oxygen  and  hydrogen,  and 
less  carbon,  in  the  elementary  composition  of  arterial  than  in 
that  of  venous  blood ;  Michaelis  maintained  that  there  was  a 
larger  proportion  of  oxygen  to  the  red  corpuscles  of  arterial 
blood,  but  not  in  its  other  ingredients.     Berzelius  doubts  the 
correctness  of  both  statements.     The  alleged  difference  in  the 
proportion  of  gases,  and  the  discrepancies  of  the  observations  on 
that  head,  have  been  already  mentioned.   The  most  striking  and  change  of 
well-known  difference  between  the  two  bloods  is  in  their  colour.  *^°*^^'' 
Venous  blood  is  rendered  bright  red  by  exposure  to  atmospheric 
air,  or  to  oxygen.     This  effect  is  greatly  promoted  by  the  saline 
matter  of  the  serum,  and  may  be  accelerated  by  adding  salts  or 
sugar  to  the  blood,  especially  by  carbonate  of  soda  and  by 
nitre ;  but,  according  to  Nasse,  the  presence  of  serum,  or  of 
saline  matter,  is  not  indispensable  to  its  production,  for  although 
the  dot,  when  washed  free  from  serum,  docs  not  redden  on  ex- 
posure to  oxygen,  yet  he  found  that  the  fresh  clot,  or  red  mat- 
ter of  the  blood,  when  deprived  of  serum,  and  dissolved  or  dif- 
fused in   water,  still  becomes   perceptibly  brighter  and  more 
transparent  on  exposure  to  oxygen,  though  the  effect  is  slow  in 
appearing,  whilst  the  colour  is  deepened,  and  the  solution  ac- 
quires a  turbid  aspect^  on  being  agitated  with  carbonic  acid. 
Salts  added  to  dark   blood,  without  exposure   to  air  or  oxy- 
gen, cause  it  to  assume  a  red  colour,  which,  however,  Nasse 
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maintains,  does  not  equal  in  brightness  the  arterial  red.  Ex- 
posure to  carbonic  acid  darkens  arterial  blood.  The  imme- 
diate cause  of  the  change  of  colour  is  uncertain ;  it  has,  with 
most  probability,  been  ascribed  to  a  change  in  the  state  of 
aggregation  of  the  colouring  matter,  and  in  the  figure  of  the 
corpuscles. 
Blood  of  Portal  blood. — The  blood  of  the  portal  vein  is  said  to  con- 

lIlL^'^  tain  proportionally  less  fibrin  than  other  blood,  more  fat,  and, 
though  perhaps  not  constantly,  more  hsematin  and  more  car- 
bonated alkali. 


vein. 
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THE   LYMPH   AND   CHYLE. 

A  TRANSPARENT,  and  Dearly  colourless  fluid,  named  "  lymph,''"  Lymphatic 
is  conveyed  into  the  blood,  by  a  set  of  vessels  distinct  from  and^*<»l 

•'  ^  ^      J  system* 

those  of  the  sanguiferous  system.  These  vessels,  vhich  are 
named  **  lymphatics  "^  from  the  nature  of  their  contents,  and 
**  absorbents  ^  on  account  of  their  reputed  office,  take  their  rise 
in  nearly  all  parts  of  the  body,  and  after  a  longer  or  shorter 
course,  discharge  themselves  into  the  great  veins  of  the  neck ; 
the  greater  number  of  them  previously  joining  into  a  main 
trunk,  named  the  thoracic  duct, — a  long  narrow  vessel  which 
rises  up  in  front  of  the  vertebrse,  and  opens  into  the  veins  on 
the  left  side  of  the  neck,  at  the  angle  of  union  of  the  subclavian 
and  internal  jugular :  whilst  the  remaining  lymphatics  tenninate 
in  the  corresponding  veins  of  the  right  side.  The  absorbents 
of  the  small  intestine  carry  an  opaque  white  liquid,  named 
'*  chyle,**"  which  they  absorb  from  the  food  as  it  passes  along 
the  alimentary  canal ;  and,  on  account  of  the  milky  aspect  of 
their  contents,  they  have  been  called  the  ^*  lacteal  vessels.*^ 
But  in  thus  distinguishing  these  vessels  by  name,  it  must  be 
remembered,  that  they  differ  from  the  rest  of  the  absorbents 
only  in  the  nature  of  the  matters  which  they  convey ;  and  that 
this  difference  holds  good  only  while  digestion  is  going  on :  for 
at  other  times  the  lacteals  contain  a  clear  fluid,  not  to  be  dis- 
tinguished from  lymph.  The  lacteals  enter  the  commencement 
of  the  thoracic  duct,  and  the  chyle,  mingling  with  the  lymph 
derived  from  the  lower  part  of  the  body,  is  conveyed  along  that 
canal  into  the  blood. 

Both  lacteals  and  lymphatics,  in  proceeding  to  their  destin- 
ation, pass  through  certain  small,  solid  and  vascular  bodies, 
named  lymphatic  glands,  in  which  they  are  in  some  degree 
modified  in  structure  and  arrangement,  as  will  be  afterwards 
described  ;  so  that  both  the  chyle  and  lymph  are  sent  through 
these  glands  before  being  mixed  with  the  blood. 

This  much  having  been  explained  to  render  intelligible  what 
follows,  we  may  now  consider  the  lymph  and  the  chyle,  which, 
as  will  be  seen,  are  intimately  related  to  the  blood. 
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Lymph.  The  lymph  may  be  procured  free  from  admixture  of  chyle, 

and  in  quantity  sufficient  for  examination,  from  the  larger  lym- 
phatic vessels  of  the  horse  or  ass.     It  may  also  be  obtained,  by 
opening  the  thoracic  duct  of  an  animal  that  has  fasted  for  some 
Physical       time  before  being  killed.      It  is  a  thin  fluid,  transparent  and 
prope  leg.     ^j^j^m-j^gg^  q^  occasionally  of  a  pale  yellow  hue  ;    its  taste   is 
saline,  its  smell  faint  and  scarcely  perceptible,  and  its  reaction 
Cause  of  iu  alkaline.       Sometimes  the  lymph   has  a  decided  red  tint,  of 
red  colour,     greater  or  less  depth,  which  becomes  brighter  on  exposure  to 
the  air.      This  redness  is  due  to  the  presence  of  coloured  cor- 
puscles, like  those  of  the  blood  :  and  it  has  been  supposed,  that 
such  corpuscles  exist  naturally  in  the  lymph,  in  greater  or  less 
quantity ;    but   Mr.   Lane  *,   who   has  lately   investigated   the 
point,  concludes,  that  they  are  introduced  into  the  lymphatic 
vessels  accidentally;  he  adduces  an  experiment  to  show,  that 
when  an  incision  is  made  into  a  part,  the  blood  will  very  rea- 
dily enter  the  lymphatics  which  are  laid  open,  and  pass  along 
into  larger  trunks  ;  and  he  conceives,  that  in  this  way  blood  is 
conveyed  into  the  thoracic  duct,  or  any  other  large  vessel,  ex- 
posed as  usual  by  incision  immediately  after  the  animal  is  killed. 
Microscopic       The  lymph,  when  examined  with  the  microscope,  is  seen  to 

exanim-  .  .        f     .         rri. 

ation.  consist  of  a  clear  liquid,  with  corpuscles  floating  m  it.     1  hese 

Lymph  cop-  "  lymph  corpusclcs,"  or  lymph  globules,  agree  entirely  in  their 
^^^  ^  »  characters  with  the  pale  corpuscles  of  the  blood,  which  have  been 
already  described,  (page  Ixx).  Occasionally,  smaller  particles 
are  found  in  the  lymph  ;  also,  but  more  rarely,  a  few  oil  globules 
of  various  sizes,  as  well  as  red  blood  corpuscles,  the  presence  of 
which  has  just  been  referred  to. 
Plasma.  The  liquid  part  (lymph-plasma),  bears  a  strong  resemblance 

in  its  physical  and  chemical  constitution  to  the  plasma  of  the 
blood :  and,  accordingly,  lymph  fresh  drawn  from  the  vessels 
coagulates  after  a  few  minutes'*  exposure,  and  separates  after  a 
Coagulum.  ^j^^  j^^^^  ^j^^  ^^j  serum.  This  change  is  owing  to  the  solidi- 
fication of  the  fibrin  contained  in  the  lymph-plasma,  and  in  this 
process  most  of  the  corpuscles  arc  entangled  in  the  coagulum. 
Sf-rum.         The  serum,  like  the  corresponding  part  of  the  blood,  consists  of 

♦  Cyclopaedia  of  Anatomy,  art.  Lymphatic  System. 
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water,  albumen,  extractive  matters,  tkity  matters  in  very  sparing 
qnantitj,  and  salts. 

Human  lymph  has  been  obtained  fresh  from  the  living  body 
in  two  instances,  in  which  a  lymphatic  vessel  had  been  acci- 
dentally opened  by  a  wound.  It  has  been  found  to  agree  in  all 
material  points  with  the  lymph  of  quadrupeds.  Its  specific  gra- 
Tity,  in  the  case  examined  by  Marchand  and  Colberg,  was  1087. 

The  following  analyses  exhibit  the  proportions  of  the  different  ingredients;  Remit  of 

but  it  must  be  explained,  that  the  amount  of  the  corpuscles  cannot  be  sepa-  ■n*Jy»"  of 

rately  given,  the  greater  part  of  them  being  included  in  the  clot  and  reckoned  ^^ 
as  fibrin. 

Lymph  of  the  ass  from  the  lymphatics  of  the  posterior  limb,  (by  Dr.  Q.  O. 

Recs*):  — 
Water 96536 

Albuminous  matter 1*200 

Fibrinous  matter 0*120 

Extractive  matter  soluble  in  water  and  alcohol  .        .  0*240 

Extractire  matter  soluble  in  water  only                  .        .  1*319 

Fatty  matter a  trace 

Salts,  Tiz. — Alkaline  chloride,  sulphate,  and  carbonate, ) 


with  traces  of  alkaline  phosphate,  oxide  of  iron 


1 


100- 

Lymph  from  the  lumbar  lymphatics  of  the  horse  (Gmelin)  :  — 

Water 9610 

Dried  clot  (fibrin,  with  corpuscles)      ....  0-25 

Dried  serum,  3*65,  riz. 

Albumen 2*76 

with  alkaline  chloride,  and  acetate  .  j 

) 


Extractive  matter  soluble  in  alcohol  (osmazome),  , 

^  ^'  [        0*69 

Extractive  matter  soluble  in  water  only,  with  , 

^'  •■        0-20 


alkaline  carbonate,  phosphate,  and  chloride 

100* 
Human  lymph  &om  a  lymphatic  vessel  on  the  instep  of  the  foot,  (Marchand 

and  Colberg) :  — 
Water 96*926 

Fibrin 0-520 

Albumen 0*434 

Osmazome  (and  loss) 0*312 

Fatty  matters 0*264 

Salts,  viz. — Chlorides  of  sodium  and  potassium,  alkaline 

carbonate,  and  lactate ;  sulphate  and  phosphate  »  1*544 

of  lime,  and  oxide  of  iron  ....     J   

100* 

*  Medical  Gazette,  Jan.  1, 1841. 
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posed,  that  the  lymph  globules  are  introduced  into  the  vessels  ready  formed, 
unless  it  be  imagined  that  the  commencing  lymphatics  arc  destitute  of  mem- 
branous parietes,  and  of  this  there  is  no  evidence.  The  corpuscles  are, 
therefore,  most  probably  developed  as  cells  within  the  lymphatic  vessels, 
and  there  are  various  modes  in  which  such  a  production  of  cells  might  be 
conceived  to  take  place.  Thus,  according  to  one  view,  the  lymph  globules, 
or  cells  are  developed  from  nuclei  in  the  liquid  part  of  the  lymph,  which 
serves  as  a  blastema.  In  this  case  the  nuclei  may  be  formed  by  aggregation 
of  matter  round  nucleoli,  which  again  may  be  derived  as  germs  from  other 
cells  ;  or,  as  Henle  is  disposed  to  think,  two  or  more  fat  particles  may  unite 
to  form  a  nucleus  in  the  way  already  described  (page  xlv).  Upon  another 
view  it  may  be  conceived  that  the  lymph  corpuscles  are  formed  on  the 
inner  surface  of  the  walls  of  their  containing  vessels,  as  epithelium  or  mu- 
cous corpuscles  are  produced  on  their  supporting  membrane  ;  and  that  this 
process  may  be  connected  with  the  absorption  of  lymph  into  the  vessels,  in 
like  manner  as  secretion  into  a  gland-duct,  or  other  receptacle,  is  accom- 
panied by  the  formation  and  detachment  of  cells,  as  will  be  afterwards  ex- 
plained. 
Formation  The  chyle  globules,  possessing  the  same  characters  as  those  of  the  lymph, 
1  bid  ^^  most  probably  formed  in  the  same  w^ay.     They  are  found  in  all  parts  of 

the  chyliferous  system,  but  most  abundantly  in  chyle  obtained  from  the  me- 
senteric glands  ;*  and  this  fact  readily  fiedls  in  with  the  hypothesis,  that 
the  corpuscles,  or  their  germs,  are  thrown  off  from  the  inner  surface  of  the 
vessels. 

FORMATION  OF   THE   BLOOD   CORPUSCLF^. 

Embryo  In  the  early  embryo  of  the  frog,  (in  which,  perhaps,  the  steps  of  the  pro- 

of frog,  ^ggg  ^^  1^^^  ascertained,)  at  the  time  when  the  circulation  of  the  blood 

commences,  the  corpuscles  of  that  fluid  appear  as  rounded  cells  fiUed  with 
granular  matter,  and  of  larger  average  size  than  the  future  blood-corpuscles. 
The  cells  in  question  have  an  envelope  so  delicate,  that  it  is  rather  inferred 
to  exist  from  the  regular  limitation  of  their  outline  than  actually  seen.  They 
contain,  concealed  in  the  midst  of  the  granular  mass,  a  pellucid  globular 
vesicle,  which  usually  presents  one  or  two  small  clear  specks,  situated  eccen- 
trically. The  granular  contents  consist  partly  of  fine  molecules,  exhibiting 
the  ufoial  molecular  movements  ;  and  partly  of  little  angular  plates,  or  tablets, 
of  a  solid  substance,  probably  of  a  fatty  nature.  After  a  few  days,  most  of 
the  cells  have  assumed  an  oval  figure,  and  are  somewhat  reduced  in  size ; 
the  envelope  has  become  more  consistent,  and  can  now  be  readily  distin- 
guished ;  and  the  granular  matter  is  greatly  diminished  in  quantity,  so  that 
the  vesicular  nucleus  is  conspicuous.  Now,  also,  the  blood  corpuscles,  pre- 
viously colourless,  have  acquired  a  yellowish  or  faintly  red  colour.  In  a 
further  stage,  the  already  oval  cell  is  flattened,  the  granules  entirely  dis- 


*  Gulliver's  Supplement  to  Gcrber*s  Anatomy,  p.  92. 
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Appear,  the  eolour  is  more  decided,  and,  in  short,  the  hlood  cotpuscle  ac- 
quires its  permanent  characters.  From  this  description  it  will  be  seen,  that 
the  blood  cells  which  first  appear,  agree  in  nature  with  the  cleavage  cells 
(described  at  page  xlix),  and  their  production  is  probably  connected  with 
the  process  of  cleaving,  which  is  known  to  take  place  in  the  frog*s  ovum. 
The  different  ports  of  the  embryo  in  its  early  condition^  the  heart,  for  ex- 
ample, are  for  a  time  entirely  composed  of  cells  of  the  same  kind,  and  all 
have  probably  a  common  origin. 

In  the  egg  of  the  bird,  the  first  appearance  of  blood-corpuscles,  as  well  as  Ip  ^gg  of 
of  blood-vessels,  is  seen  in  the  blastoderms,  or  germinal  membrane,  a  struc- 
tore  formed  by  the  extension  of  the  cicatricula  in  the  early  stages  of  incu- 
bation. The  commencing  embryo,  with  its  simple  tubular  heart,  is  seen  in 
the  centre  of  this  circular  membrane,  and  blood-vessels  appear  over  a  great 
part  of  its  area.  These  first  vessels,  therefore,  though  connected  with  the 
heart,  and  intended  to  convey  nutriment  to  the  embryo,  are  formed  in  an 
exterior  structure ;  but  in  a  somewhat  later  stage,  blood-vessels  are  deve- 
loped in  various  textures  and  organs  within  the  body.  The  formation  of 
blood-corpuscles  in  the  vascular  area  of  the  blastoderms,  has  been  sedulously 
investigated  by  various  inquirers  :  and  from  their  concurrent  statements  we 
learn,  that  these  corpuscles,  at  a  certain  stage  of  their  progress,  are  rounded 
ceDs,  larger  than  the  blood-disks  of  the  adult.  They  contain  a  granular 
nucleus,  and  are  quite  devoid  of  colour.  These  spheroidal  colourless  vesicles 
in  their  further  advancement  become  flattened,  but  at  first  with  a  circular  out- 
line, and  at  length  assume  an  oval  figure.  While  undergoing  these  changes 
of  form,  they  acquire  a  red  colour,  which  is  at  first  faint  and  yellowish,  but 
gradually  deepens;  their  envelope,  too,  becomes  thicker  and  stronger. 

As  to  the  earlier  part  of  the  process,  —  the  production  of  the  above  men- 
tioned round  cells,  whose  subsequent  conversion  into  coloured  oval  disks  has 
just  been  described,  — •  the  statements  of  observers  differ  so  widely,  that  no 
consistent  account  can  be  founded  on  them.  By  one*  it  has  been  imagined, 
that  they  are  formed  from  the  oil  globules  known  to  exist  in  the  yolk,  which 
serve  as  nuclei,  and  become  enclosed  in  envelopes.  Reichertf  supposes 
that  they  are  produced  within  parent  cells,  which  proceed  from  the  central 
part  of  the  yolk  to  the  germinal  membrane,  generate  round  nucleated  blood- 
corpuscles  in  their  interior,  and  discharge  them,  by  rupture,  into  the  blood- 
vessels. Another  inquirer^  finds,  that  the  blood-corpuscle  begins  as  a  small 
granule,  which  rapifUy  enlarges  into  a  spherical  cell,  and  separates  into 
nucleus  and  envelope.  Lastly,  Prevost  and  Lebert  §  declare,  that  the  blood- 
corpuscles,  even  on  their  first  appearance,  are  round,  slightly  flattened, 
colourless,  nucleated  cells,  which  differ  from  all  other  cells  in  the  ovum  ; 
and  they  could  find  no  transitional  forms  indicating  a  transformation  of  any 
of  the  pre-existing  cells  of  the  ovum  into  these  early  blood-cells. 

*  C.  H.  Schultz,  System  der  Circulation,  p.  33. 
t  Das  Entwickelungs  leben  ira  Wirbelthierreich. 
t  Macleod,  Edin.  Journal  of  Med.  Sc.    Sept.  184 
§  Annalcs  des  Sc.  Nat.  1844,  p.  265. 
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EPITHELIUM. 


In  embryo 
of  mam- 
malia. 


Changes 

throughout 

life. 


In  the  embryo  of  mammiferous  animals,  the  corpuscles  which  first  cir- 
culate in  the  blood-vessels,  are  round,  nucleated,  colourless  cells.  In  this 
condition  they  were  observed  by  Wagner,*  in  very  young  embryoes  of 
rabbits,  bats,  and  sheep  ;  and  Bi8choff,t  who  confirmed  the  observation  as 
regards  the  rabbit's  embryo,  remarks,  that  the  primary  blood-cells  do  not 
differ  in  appearance  from  the  common  primary  cells,  of  which  all  the  solid 
parts  of  the  embryo  are  at  first  composed.  This  last  mentioned  observation 
is  important,  and  entirely  agrees  with  what  has  been  seen  in  the  frog's  ovum. 
The  primary  blood-cells  are  much  larger  than  the  future  corpuscles  —  for 
the  most  part  double  their  size ; — ^they  acquire  a  reddish  colour,  and  are 
gradually  converted  into,  or,  at  least,  are  succeeded  by,  smaller  disk- 
shaped  corpuscles  without  nuclei,  possessing  all  the  characters  of  the  blood- 
disks  of  the  adult.  The  mode  in  which  the  change  or  substitution  is  effected^ 
lias  not  been  traced. 

Throughout  life  the  mass  of  blood  is  subject  to  continual  change ;  a 
portion  of  it  is  constantly  expended,  and  its  place  taken  by  a  fresh  supply. 
It  is  certain,  that  the  corpuscles  are  not  exempted  from  this  general  change, 
but  it  is  not  known  in  what  manner  they  are  consumed,  nor  by  what  process 
new  ones  are  continually  formed  to  supply  the  place  of  the  old.  With 
regard  to  the  latter  question,  it  may  be  stated,  that  the  explanation  which 
has  hitherto  found  most  favour  with  physiolo^sts,  is,  that  the  corpuscles  of  the 
chyle  and  lymph  passing  into  the  sanguiferous  system,  become  the  pale  cor- 
puscles of  the  blood ;  and  that  these  last  become  flattened,  acquire  colouring* 
matter,  lose  their  nuclei,  and  are  so  gradually  converted  into  red  disks.  At 
the  same  time  it  is  not  improbable,  that  pale  corpuscles  may  be  also  gene- 
rated in  the  blood-vessels,  independently  of  those  derived  from  the  chyle 
and  lymph. 


Epithelium 
in  general. 


EPIDERMIC,   EPITHELIAL,  OR  CUTICULAR  TISSUE. 

It  is  well  known,  that  when  tbe  skin  is  blistered,  a  thin  and 
nearly  transparent  membrane,  named  the  cuticle  or  epidermis, 
is  raised  from  its  surface.  In  like  manner,  a  transparent  film 
may  be  raised  from  the  lining  membrane  of  the  mouth,  of  the 
same  nature  as  the  epidermis,  although  it  has  in  this  situation 
received  the  name  of  *' epithelium ;''  and  under  the  latter  ap- 
pellation, a  coating  of  the  same  kind  exists  on  nearly  all  free 
surfaces  of  the  body.  It  is  true,  that  in  many  situations  the 
epithelium  cannot  be  actually  raised  from  the  subjacent  surface 
as  a  coherent  membrane,  still  its  existence  as  a  continuous  coat- 
ing can  be  demonstrated  ;  and,  although  in  different  parts  it 
presents  other  important  differences,   it  has  in  all  cases   the 


♦  Nachtraeffe  zur  vergleichenden  Physiologic  des  Blutes,  p.  36. 
t  Entwickelungsgeschichte  dcs  Kanincheneycs,  p.  135. 
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same  fuDdaniental  structure,  and  its  several  varieties  are  con- 
nected bj  certain  common  characters. 

The  existence  of  a  cuticular  covering  in  one  form  or  other,  Where 
has  been  demonstrated  in  the  following  situations:  viz.  1.  On 
the  surface  of  the  skin.  2.  On  mucous  membranes ;  a  class  of 
membranes  to  be  afterwards  described,  which  line  those  internal 
cavities  and  passages  of  the  body  that  open  exteriorly,  viz.  the 
alimentary  canal,  the  lacrymal,  nasal,  tympanic,  respiratory, 
urinary  and  genital  passages ;  as  well  as  the  various  glandular 
recesses  and  ducts  of  glands,  which  open  into  these  passages  or 
upon  the  surface  of  the  skin.  8.  On  the  inner  or  free  surface 
of  serous  membranes,  which  line  the  walls  of  closed  cavities  in 
the  head,  chest,  abdomen,  and  other  parts.  4.  On  the  mem- 
branes termed  synovial  within  the  joints.  5.  On  the  inner 
surface  of  the  blood-vessels  and  lymphatics. 

This  tissue  has  neither  vessels  nor  nerves,  and  it  is  wholly  Stnictnre 
devoid  of  sensibility ;  it,  nevertheless,  possesses  a  decidedly  ^jtatiao^ 
oiganized  structure.  Wherever  it  may  exist,  it  is  formed  essen- 
tially of  nucleated  cells  united  together  by  a  more  or  less  cohe- 
sive intercellular  matter.  The  cells,  in  whatever  way  they  may  lu  oeUf. 
be  produced,  make  their  appearance  first  in  the  deepest  part  of 
the  structure,  in  a  soft  blastema  deposited  by  the  blood-vessels 
of  the  subjacent  tissue  ;  then,  usually  undergoing  considerable 
changes  in  size,  figure,  and  consistency,  they  gradually  rise  to 
the  surface,  where,  in  most  cases,  and  perhaps  in  all,  they  are 
thrown  off  and  succeeded  by  others  from  beneath.  In  many 
situations  the  cells  form  several  layers,  in  which  they  may  be  seen 
in  different  stages  of  their  progress,  from  their  first  appearance 
to  their  final  desquamation.  The  layer  or  layers  thus  formed, 
take  the  shape  of  surface  to  which  they  are  applied,  following 
accurately  all  its  eminences,  depressions,  or  other  inequalities. 

In  accordance  with  the  varied  purposes  which  the  epithelium  is  Cells  differ 
destined  to  fulfil,  the  cells  of  which  it  is  composed  come  to  differ  ^ta.*^'^'* 
in  different  situations,  in  their  figure,  their  size,  their  position 
in  respect  of  each  other,  their  degree  of  mutual  cohesion,  and  in 
the  nature  of  the  matter  they  contain,  as  well  as  the  vital  en- 
dowments which  they  manifest ;  and,  founded  on  these  modi* 
fications  of  its  constituent  cells,  four  principal  varieties  of  epithe- 
lium have  been  recognised,  namely,  the  scab/j  the  columnar^  the  Varieties. 
spheroidal^  and  the  ciliated^  each  of  which  will  now  be  described 
in  particular. 
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'  It  may  fint  be  remarked,  liowever,  that  amidst  tlicse 
changes  the  nucleuB  of  the  cell  UDdergoes  little  alteration,  and 
its  characters  are  accordingly  remarkably  unifarm  through- 
out. It  is  round  or  oral,  and  more  or  less  flattened  ;  its 
diameter  measures  from  b4)  to  dn  of  an  inch,  or  more.  Its  sub- 
stance ia  insoluble  in  acetic  acid,  and  colourless,  or  has  a  pale 
reddish  tint.  It  usually  contains  one  or  two  nucleoli,  distin- 
guished by  their  strong,  dark  outline;  and  a  variable  number 
of  more  faintly-marked  granules  irregularly  scattered.  For  the 
most  part,  the  nucleus  is  persistent,  but  in  some  cases  it  dis- 
appears from  tlic  cell. 

The  scaly,  lamellar,  tabular,  or  fiaUened  epithelium,  (pave- 
ment, or  teaselated  epithelium  of  the  German  anatomists).  In 
this  variety  the  epithelium  particles  have  the  form  of  small  an- 
gular tables,  or  thin  scales  ;  in  some  situations  forming  a  single 
thin  layer,  in  others  accumulating  in  many  super-imposed  strata, 
so  as  to  afford  to  the  parts  they  cover  a  defensive  coating  of 
considerable  strength  and  thickness. 

As  a  simple  layer,  it  is  found  on  the  serous  membranes,  the 
inner  surface  of  the  heart,  the  blood-vessels,  and  abHorbents. 

If  the  surface  of  the  peritoneum,  pleura,  pericardium,  or  other 
serous  membrane  be  gently  scraped  with  the  edge  of  a  knife,  a 
small  quantity  of  soft  matter  mill  be  brought  away,  which,  when 
examined  with  the  microscope,  will  be  found  to  contain  little 
shred-like  fragments  of  epithelium,  in  which  a  greater  or  less 
number  of  its  constituent  particles  still  hold  together,  like  the 
pieces  composing  a  mosaic  work  (6g.  20').  These  particles, 
which  are  flattened  cells,  have,  for  the 
most  part  a  polygonal  figure,  and  are 
united  to  each  other  by  their  edges. 
Each  has  a  nucleus  in  or  near  the  cen- 
tre. The  addition  of  weak  acetic  acid 
renders  the  angular  outline  of  the  cells 
as  well  as  the  nucleus  more  distinct. 
The  cells  difier  somewhat  in  size  on 
different  parts  of  the  serous  membrane. 
The  epithelium  of  the  vascular  sys- 
tem resembles  in  many  parts  that  of 


Fig.  W.' 
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the  serous  merobranes ;  but  in  some  situations  the  flattened 
cells,  together  with  their  nuclei,  assume  an  oblong  figure,  and 
sometimes  their  outline  becomes  indistinct  from  blending  of 
neighbouring  cells. 

A  scaly  epithelium,  in  which  the  cells  form  several  ]ayers>  Forming 
(thence  named  *'  stratified,^''  by  Henl6,)  covers  the  skin,  where  ^jl„  . 
it  constitutes  the  scarf-skin,  or  epidermis,  which,  together  with  '^roHjiid 
the  hairs  and  nails,  will  be  afterwards  more  fully  described.     In  ^^ 

this  form  it  exists,  also,  on  the  conjunctival  covering  of  the 
eyeball ;  on  the  membrane  of  the  nose  for  a  short  distance  in- 
wardly ;  on  the  tongue  and  the  inside  of  the  mouth,  throat,  and 
gullet ;  on  the  vulva  and  vagina,  extending  some  way  into  the 
cervix  of  the  uterus ;  also,  (in  both  sexes)  on  a  very  small  ex- 
tent of  the  membrane  of  the  urethra,  adjoining  the  external 
orifice.  It  is  found,  also,  on  the  synovial  membranes  which 
line  the  joints.  Its  principal  use,  no  doubt,  is  to  afford  a  pro- 
tective covering  to  these  surfaces,  which  are  almost  all  more  or 
less  exposed  to  friction. 

The  cells  in  this  sort  of  epithelium  become  converted  into 
broad   thin  scales,    which    are 
loosened  and   cast  off  at  the  ^^fif-  21'.* 

free  surfiice.    Such  scales,  both 
single  and  connected  in  little 

patches,  may  be  at  all  times       T  .  ,^*»  .  I'  ^*^^'^^'^S^i 
seen  with  the  microscope,   m 
mucus  scraped  from  the  inside 
of   the   mouth,    as    shown   in 
fig.  ZV ;  but  to  trace  the  pro- 
gressive change  of  the  cells,  they  must  be  successively  examined 
at  different  depths  from  the  surface,  and  the  epithelium  must 
also  be  viewed  in  profile,  or  in  a  perpendicular  section,  as  ex- 
hibited in  figure  S2^.     In  this  manner,  at  the  deep  or  attached 
sur&ce,  small  cells  may  be  seen  in  the  midst  of  a  soft  granular, 
or  dear  substance  (blastema).     These  appear  to  be  recently 
formed,  for  their  cell  membrane  closely  invests  the  nucleus ; 
nay,  it  is  alleged  by  good  observers,  that  mere  nuclei  are  also 
present,  which   subsequently  acquire  an  envelope.      A  little 


*  Epithelium  scales  from  the  inside  of  the  mouth,  magnified  260  di* 
amcters.    (Henl^.) 


\  riz.^ti^ 
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liigber  up  in  tie  mass  tlie  cells  are  cnlaiged  ;  they  have  a  glo- 
bular figure,  and  ore  filled  willi  soft  matter ;  tbey  nest  become 
flattened,  but  etill  retain  their  round  or  oval  outline;  then  the 
continued  flattening  causes  their  opposite  sides  to  meet  and  cohere, 
except  where  separated  by  the  nucleus,  and  they  are  at  length 
Fig.  S?.' 


converted  into  thin  scales,  which  form  the  uppermost  layers. 
While  they  are  undergoing  this  change  of  figure,  their  sub- 
stance becomes  more  firm  and  solid,  and  their  chemical  na- 
ture is  more  or  less  altered ;  for  the  cell-membrane  of  the 
softer  and  more  deep-seated  cells  may  be  dissolved  by  acetic 
acid,  which  is  not  the  case  with  those  nearer  the  surface.  The 
nucleus  at  first  enlarges,  as  well  as  the  cell,  but  in  a  much  less 
degree :  and  it  soon  becomes  stationary  in  its  growth,  having 
usually  acquired  an  oval  figure,  and  an  eccentric  position.  The 
scales  near  the  surface  overlap  a  little  at  their  edges,  and  their 
figure  is  very  various ;  somewhat  deeper  it  is  mostly  polygonal, 
and  more  uniform.  Besides  the  nuclei,  they  often  exhibit  smalt 
scattered  granules,  like  dots,  and,  according  to  Kenle,  are  some- 
times marked  over  with  fine  parallel  lines. 

In  various  parts,  the  more  superficial  and  denser  layers  of  the 
scaly  epithelium  can  be  readily  separttted  from  the  deeper,  more 
recently  formed,  and  softer  part  which  lies  underneath  ;  and  this 

Epithelium  from  the  conjunctiva  of  the  calf,  fulJcd  so  that  the  free  bmt- 

'     upper  border  of  tlic  figure,  and  rendered  transparent  by  acetic 

4,  n,  pr<wi¥ssivc  flattening  of  the  eclts  oa  tlicy  rise  to  the 


fiicc  forms  the  upper  border  of  tlie  figure,  and  rendered  tronauaront  by 
acid.  1,  2,  3,  4,  5,  frogrtBsive  flattening  of  the  eclts  oa  tlicy  rise 
Burbcc.      The  oudine  ngurce  represent  single  cells  froni  diflerent  depths 


viewed  on  their  surface ;  and  ot  4'  and  5',  edgeways.     Magnified  410  di- 
ameters.    (ChieHy  after  Henle.) 
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has  led  to  the  error  of  describing  the  latter  as  a  distinct  roem- 
biane,  under  the  name  of  rele  mucosum  ;  this  point  will  be 
again  noticed  in  treating  of  the  skin. 

Columnar  Epithelium. — In  this  variety,  (figs.  23'  and  24',)  Colamnar 
the  constituent  cells  are  elongated  in  a  direction  perpendicular  *^*  ®^*^"' 

Fig.  23' * 


to  the  snriace  of  the  membrane,  so  as  to  form  short  upright 
columns,  smaller  or  even  pointed  at  their  lower  or  attached 
extremity,  and  broader  at  the  upper.  They  arc  mostly  flat- 
tened on  their  sides,  by  which  they  are  in  mutual  apposition, 
at  least  in  their  upper  and  broader  part,  and  have,  therefore, 
so  fiur  a  prismatic  figure,  their  broad  flat  ends  appearing  at 
the  surface  of  the  epithelium,  in  form  of  little  polygonal  areas 
(fig.  23'  B.)  The  nucleus,  usually  oval,  is  placed  near  the 
middle  of  the  column,  and  is  often  so  large,  in  proportion  to  the 
cell,  as  to  cause  a  bulging  at  that  part;  in  which  case,  Mr.  Bow- 
man*!' observes,  the  height  of  the  nucleus  differs  in  contiguous 
columns,  the  better  to  allow  of  mutual  adaptation.  The  par- 
ticles from  the  epithelium  of  the  gall-bladder,  are  mostly  without 
nuclei  (Henl^.)  Besides  the  nucleus,  the  columnar  cell  usually 
contains  a  certain  amount  of  an  obscurely  granular  matter;  this 
may  be  distributed  throughout  the  whole  of  the  particle,  or 
confined  to  its  middle  and  lower  end,  the  upper  part  of  the 
column  remaining  transparent ;  or  lastly,  the  granular  matter 
may  be  surrounded  on  all  sides  by  a  transparent  border,  which 
some  have  supposed  to  be  the  wall  of  the  cell. 


♦  A,  columns  of  epithelium  from  the  intestine  magnified,  b,  viewed  by 
their  broad  free  extremity,  c,  seen  in  a  transverse  section  of  an  intestinal 
viUus.     (From  Henld.) 

t  Cyclopedia  of  Anatomy,  art.  Mucous  Membrane. 
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Fig.  24'." 


Shedding 
9nd  re- 
newaL 


Where 
found. 


The  little  columns  are  held  together, 
though  sometimes  very  feebly,  by  intercel- 
lular substance,  which  fills  up  the  wider 
space  between  their  narrow  ends,  and  even 
extends  beyond  their  large  extremities,  and 
forms  a  continuous  layer  over  them  on  the 
free  surface  of  the  epithelium. 
The  columuar  epithelium  is  unquestionably  subject  to  shedding 

and  renovation,  but  the  precise  mode  in  which  this  takes  place 

has  not  been  ascertained. 

Valentin  infers,  from  his  observations,  that  in  most  parts  there  are  young 
cells  in  successive  stages  of  advancement,  lying  underneath  the  columnar 
particles,  and  preparing  to  take  their  place,  as  occurs  in  the  cuticle  and  other 
corresponding  forms  of  the  scaly  epithelium.  But  in  some  situations,  the 
little  columns  appear  to  rest  immediately  on  the  subjacent  membrane,  with- 
out any  appearance  of  an  intervening  layer.  Perhaps  the  epithelial  coating 
may  not  imdcrgo  a  slow  and  continual  shedding  and  renewal,  but  may  from 
time  to  time  be  cast  off  entirely  and  at  once  ;  in  which  case,  the  subjacent 
surface  may  remain  denuded  for  a  short  time,  until  its  covering  is  restored, 
or  a  new  epithelium  may  be  formed  preparatory  to  the  shedding  of  the  old, 
and  ready  to  succeed  it.  Some  have  supposed,t  that  a  temporary  denu- 
dation takes  place  in  certain  situations  and  circumstances ;  it  has  been 
stated,  for  instance,  that  the  epithelium  is  thrown  off  from  the  inner  surface 
of  the  intestines  during  digestion,  in  order  to  enable  the  subjacent  mem- 
brane to  exercise  its  special  function,  and  that,  when  this  is  accomplished, 
the  epithelial  covering  is  speedily  reproduced.  Others  {  consider  the  se- 
paration of  the  epithelium  in  these  cases  as  accidental. 

The  columnar  variety  of  epithelium  is  confined  to  mucous 
membranes.  It  is  found  in  the  stomach  ;  on  the  mucous  mem- 
brane of  the  intestines  in  its  whole  extent ;  in  the  whole  length 
of  the  urethra,  except  a  small  part  at  the  orifice.  It  extends 
along  the  ducts  of  the  greater  number  of  glands,  whether  large 
or  small,  which  open  on  the  mucous  membrane,  but  not  through 
their  entire  length  ;  for,  at  their  extremities,  these  ducts  have 

•  Columns  of  epithelium  from  the  rabbit^s  intestine.  1.  Free  surface. 
2.  Broad  outer  ena.  3.  Nucleus.  4.  Small  inner  extremity  turned  towards 
the  mucous  membrane.     308  diameters.     (Henl^.) 

t  Goodsir,  Edin.  New  Phil.  Journal,  vol.  xxxiii.  Mr.  G.  thinks,  that  the 
primary  or  basement  membrane  which  lies  immediately  underneath  the 
epithehum,  contains  persistent  and  proligcrous  nuclei^  which  serve  as  repro- 
ductive centres  for  new  epithelium  cells. 

X  Rcichert  and  Bidder.  Miiller's  Archiv.  1843;  Jahrcsbericht,  p.  231. 
Bidder  found,  that  when  proper  care  was  taken,  the  gastric,  as  well  as  in- 
testinal epithelium,  was  always  entire. 
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as  epithelium  of  a  different  character.     The  inner  membrane 
of  the  gall  bladder  is  covered  with  columnar  epithelium. 

Spheroidal   epithelium. — In  this  variety,  the  cells  for  the 
most  part  retain  their  primitive  roundness,  or,  being  flattened  Spheroidal 
where  they  touch,  acquire  a  polyhedral  figure,  in  which  no  one  ^^^  ^  ^™' 
dimension  remarkably  predominates.      Hence,  the  above  term 
was  applied  to  this  form  of  epithelium  by  Mr.  Bowman.*     But 
in  some  places  the  cells  show   a   tendency   to  lengthen   into 
columns,  and  in  others  to  flatten  into  tables,   especially  when 
this  epithelium  approaches  the  confines  of  one  or  other  of  the 
preceding  varieties  ;  in  such  cases  Henl^  names  it  transitional ; 
moreover,  when  the  scaly  and  columnar  varieties  border  with  one  Transitional 
another,  the  figure  of  their  particles  is  gradually  changed,  gre-  ®P*^°*""™- 
sen  ting  various  intermediate  forms ;    in  other  words,  the  epithe- 
lium there  puts  on  the  transitional  character,  though  it  may  be 
only  for  a  very  small  space. 

The  greatest  stretch  of  spheroidal  epithelium  is  found  in  the 
urinary  passages,  where  it  succeeds  the  columnar  epithelium  of 
the  urethra  at  the  internal  orifice  of  that  canal,  and  lines  the 
whole  of  the  bladder,  ureters,  and  pelves  of  the  kidneys.  It  is 
found  also  in  the  excretory  ducts  of  the  mammary,  perspiratory, 
and  of  many  mucous  glands,  and  a  modification  of  the  sphe- 
roidal epithelium  lines  the  inmost  secreting  cavities^  or  com- 
mencing ducts  of  glands  generally  Y\cr  25' 
(fig.  9b').  In  this  last-mentioned 
situation,  the  nucleated  cells  contain 
a  large  proportion  of  fine  granular 
matter ;   in  some  cases  even,  the 
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peculiar  ingredients  of  the  secretion      ^^^^^jJ^J^ 

may  be  recognised  in  them  ;  and  it       ^^^'S^^       ^"**^C:1' 

is  conceived,  that  they  have  a  con-  ^5^^- 

siderable  share  in  preparing  or  separating  these  matters  from  the 

blood. 

Ciliated  Epithelium. — In  this  form  of  epithelium,  the  par-  Ciliated 
tides,  which  are  generally  columnar,  bear  at  their  free  extremities  *P*^  ®  ""* 
little  hair-like  processes,  which  are  agitated  incessantly  during 
life,  and  for  some  time  after  death,  with  a  lashing  or  vibrating 


*  Cyclop,  of  Anat.,  art.  Mucous  Membrane, 
t  Cells  from  the  liver  magnified.     (Dr.  Baly.) 
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motion.  These  minute  and  delicate-moYing  organs  are  named 
cilia.  They  have  now  been  discovered  to  exist  very  exten- 
sively throughout  the  animal  kingdom ;  and  the  movements 
they  produce  are  subservient  to  very  varied  purposes  in  the 
animal  economy. 

In  the  human  body  the  ciliated  epithelium  occurs  in  the  fol- 
Where  lowing  parts,*  viz.: — 1.  On  the  mucous  membrane  of  the  air 
passages  and  its  prolongations.  It  commences  at  a  little  distance 
within  the  nostrils,  covers  the  membrane  of  the  nose  and  of  the 
adjoining  bony  sinuses,  extends  up  into  the  nasal  duct  and  lacry- 
mal  sac,  is  interrupted  then  by  scaly  epithelium  which  lines  the 
lacrymal  canals,  but  reappears  on  the  conjunctiva  of  the  eyelids. 
From  the  nose  it  spreads  backwards  a  certain  way  on  the  upper 
surtace  of  the  soft  palate,  and  into  the  upper  or  nasal  region  of 
the  pharynx ;  also  into  the  eustachian  tube,  and  tympanum. 
The  remainder  of  the  pharynx  is  covered  by  scaly  epithelium  as 
already  mentioned  ;  but  the  ciliated  epithelium  begins  again  in 
the  larynx  a  little  above  the  glottis,  and  continues  throughout 
the  trachea  and  the  bronchial  tubes  in  the  lungs  to  their  smallest 
ramifications.  2.  On  the  mucous  lining  of  the  uterus  and  &1- 
lopian  tubes,  and  even  on  the  peritoneal  surface  of  the  latter  at 
their  fimbriated  extremities.  3.  On  the  parietes  of  the  ven- 
tricles of  the  brain. 
Ciliary  In  Other  mammiferous  animals  as  far  as  examined,  cilia  have 

motion  how  i^^^  found  in  nearly  the  same  parts.  To  see  them  in  motion, 
therefore,  a  portion  of  ciliated  mucous  membrane  may  be 
taken  from  the  body  of  a  recently  killed  quadruped.  The  piece 
of  membrane  is  to  be  folded  with  its  iree  or  ciliated  surface  out- 
wards, placed  on  a  slip  of  glass,  with  a  little  water  or  serum  of 
blood,  and  covered  with  a  bit  of  thin  glass  or  mica.  When  it 
is  now  viewed  with  a  magnifying  power  of  200  diameters,  or 
upwards,  a  very  obvious  agitation  will  be  perceived  on  the  edge 
of  the  fold,  and  this  appearance  is  caused  by  the  moving  cilia 
with  which  the  surface  of  the  membrane  is  covered.  Being  set 
close  together,  and  moving  simultaneously  or  in  quick  succession, 
the  cilia,  when  in  brisk  action,  give  rise  to  the  appearance  of  a 
bright  transparent  fringe  along  the  fold  of  the  membrane,  agitated 
by  such  a  rapid  and   incessant  motion,  that  the  single  threads 

*  Henl€,  Allgemeine  Anatomie,  p.  246. 
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which  compose  it  cannot  be  perceived.  The  motion  here  meant, 
is  that  of  the  cilia  themselves  ;  but  they  also  set  in  motion  the  caiues  a  mo- 
adjoining  fluid,  driving  it  along  the  ciliated  sur&ce,  as  is  in-  ^^^"^^^^- 
dicated  by  the  agitation  of  any  little  particles  that  may  acci- 
dentally float  in  it.  The  fact  of  the  conveyance  of  fluids  and 
other  matters  along  the  ciliated  sur&ce,  as  well  as  the  direction 
in  which  they  are  impelled,  may  also  be  made  manifest  by  im- 
mersing the  membrane  in  fluid,  and  dropping  on  it  some  finely 
pulverised  substance,  (such  as  charcoal  in  fine  powder,)  which 
will  be  slowly  but  steadily  carried  along  in  a  constant  and  de- 
tenninate  direction ;  and  this  may  be  seen  with  the  naked  eye, 
or  with  the  aid  of  a  lens  of  low  power. 

The  ciliary  motion  of  the  human  mucous  membrane  is  beau-  How  seen 
tifuUy  seen  on  the  surface  of  rccently  extmcted  nasal  polypi ;  ^  "'""^ 
and  single  ciliated  particles,  with  their  cilia  still  in  motion,  are 
sometimes  separated  accidentally  from  mucous  surfaces  in  the 
living  body,  and  may  be  discovered  in  the  discharged  mucus ; 
or  they  may  even  be  purposely  detached  by  gentle  abrasion. 
But  the  extent  and  limits  of  the  ciliated  epithelium  of  the  human 
body  have  been  determined  chiefly  from  its  anatomical  cha- 
racters. 

Cilia  have  now  been  shown  to  exist  in  almost  every  class  of  Cilia  found 
animals,  from  the  highest  to  the  lowest.  The  immediate  pur-  ^37' 
pose  which  they  serve  is,  to  impel  matters,  generally  more  or  their  use. 
less  fluid,  along  the  surfaces  on  which  they  are  attached  ;  or,  to 
propel  through  a  liquid  medium  the  ciliated  bodies  of  minute 
animals,  or  other  small  objects  on  the  surface  of  which  cilia  are 
present;  as  is  the  case  with  many  infusorial  animalcules,  in 
which  the  cilia  serve  as  organs  of  locomotion,  like  the  fins  of 
larger  aquatic  animals,  and  as  happens,  too,  in  the  ova  of  many 
vertebrated  as  well  as  invertebrate  animals,  where  the  yolk 
revolves  in  its  surrounding  fluid  by  the  aid  of  cilia  on  its 
sur&ce.  In  many  of  the  lower  tribes  of  aquatic  animals,  the 
cilia  acquire  a  high  degree  of  importance ;  producing  the  flow 
of  water  over  the  sur&ce  of  their  organs  of  respiration,  indis- 
pensable to  the  exercise  of  that  function  ;  enabling  the  animals 
to  seize  their  prey,  or  to  swallow  their  food,  and  performing 
various  other  offices  of  greater  or  less  importance  in  their  eco- 
nomy. In  man,  and  the  warm-blooded  animals,  their  use  is 
apparently  to  impel  secreted  fluids,  or  other  matters,  along  the 
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ciliated  surfaces,  as,  for  example,  the  mucus  of  the  vind-pipe  and 
nasal  sinuses,  which  they  carry  towards  the  outlet  of  these  cavities. 
The  cells  of  the  ciliated  epithelium  (figs.  26'  and  27'),  contain 
nuclei,  as  usual;  they  have  most  generally  an  elongated  or  pris- 
matic form,  like  the  particles  of  the  columnar  epithelium,  which 

they  resemble,  too,  in  anangement. 
The  cilia  are  attached  to  their  broad 
or  superficial  extremities,  each  colum- 
nar particle  bearing  a  tuft  of  these  mi- 
nute hair-like  processes.  In  some  cases, 
tlie  cells  are  spheroidal  in  figure,  the 
cilia  being  still,  of  course,  confined  to 
that  portion  of  the  cell  which  forms 
part  of  the  general  surface  of  the  epi- 
thelial layer  (fig.  2T).  Instances  of 
the  latter  form  occur  in  the  epithelium  of  the  frog'^s  mouth, 
on  the  sur&ce  of  the  ovum,  and,  according  to  Valentin,-}'  on 

the  choroid  plexuses  of  foetal  quad- 
rupeds. 

The  cilia  themselves  difiper  widely 
in  size  in  different  animals,  and  they 
are  not  equal  in  all  parts  of  the  same 
animal.  In  the  human  windpipe  they 
are,  according  to  Valentines  measure- 
ment, df9  to  3^  of  an  inch  long  ;  but 
in  many  invertebrate  animals,  especially  such  as  live  in  salt 
water,  they  are  a  great  deal  larger.  In  figure  they  have  the 
aspect  of  slender,  conical,  or  slightly  flattened  filaments  ;  broader 
at  the  base  and  usually  pointed  at  their  free  extremity.  Their 
substance  is  transparent,  soft,  and  flexible.  It  is  to  all  appear- 
ance homogeneous,  and  no  fibres,  granules,  or  other  indications 
of  definite  internal  structure,  have  been  satisfiictorily  discovered 
in  it. 

There  is  reason  to  believe,  that  the  ciliated  epithelium  of  the 
uterus  is  from  time  to  time  shed  and  renewed ;  and,  probably, 
the  same  change  may  take  place,  though  more  gradually  and 


Fig.  2r4 


*  Fig.  26".  Columnar  ciliated  epithelium  cells  &om  the  human  nasal 
membrane.     Magnified  300  diameters. 

t  Wagner's  Handworterbuch  der  Physiologic  art.  Flimmerbewegung. 

X  Fig.  2T,  Spheroidal  ciliated  cells  from  the  mouth  of  the  frog.  Afag> 
nified  300  diameters. 
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lees  perceptibly,  on  other  ciliated  surfaces.     But  nothiug  is 

kBown  of  the  process  by  which  this  is  effected. 

The  manner  in  which  the  cilia  move,  is  best  seen  when  they  Motions  of 

••• 

are  not  acting  very  briskly.  Most  generally  they  seem  to  ex-  * 
ecute  a  sort  of  &nning  or  lashing  movement ;  and  when  a 
number  of  them  perform  this  motion  in  regular  succession,  as  is 
generally  the  case,  they  give  rise  to  the  appearance  of  a  series  of 
waves  travelling  along  the  range  of  cilia,  like  the  waves  caused 
by  the  wind  in  a  field  of  com.  When  they  are  in  very  rapid 
action,  the  undulation  is  less  obvious,  and,  as  Henle  remarks, 
tbeir  motion  then  conveys  the  idea  of  swiftly-running  water.  The 
undulating  movement  may  be  beautifully  seen  on  the  gills  of  a 
mussel,  and  on  the  arms  of  many  poljrpes.  The  undulations, 
with  some  exceptions,  seem  always  to  travel  in  the  same  direc- 
tion on  the  same  parts.  The  impulsion,  also,  which  the  cilia  Direction  of 
communicate  to  the  fluids  or  other  matters  in  contact  with  ""P"^***^* 
them,  maintains  a  constant  direction,  unless  in  certain  of  the 
infusoria,  and  in  these  the  motion  has  even  been  supposed  to  be 
voluntary.  Thus,  in  the  windpipe  of  mammalia,  the  mucus  is 
conveyed  upwards  towards  the  larynx,  and  if  a  portion  of  the 
membrane  be  detached,  matters  will  still  be  conveyed  along 
the  sur&ce  of  the  separated  fragment  in  the  same  direction 
relatively  to  that  surface,  as  before  its  separation. 

The  persistence  of  the  ciliary  motion  for  some  time  after  inference* 
death,  and  the  regularity  with  which  it  goes  on  in  parts  sepa-  continmmce 
rated  from  the  rest  of  the  body,  sufficiently  prove  that,  with  the  after  death. 
possible  exceptions  alluded  to,  it  is  not  under  the  influence  of 
the  will  of  the  animal  nor  dependent  for  its  production  on  the 
nervous  centres,  and  it  does  not  appear  to  be  influenced  in  any 
way  by  stimulation  or  sudden    destruction   of  these  centres. 
The  time  which  it  continues  after  death  or  separation  differs  in  Time  of  en- 
diflTerent  kinds  of  animals,  and  is  also  materially  influenced  by 
temperature  and  by  the  nature  of  the  fluid  in  contact  with  the 
surfkce.     In  warm-blooded  animals  the  period  varies  from  two 
or  three  hours  to  two  days,  or  even  more;  being  longer  in  sum- 
mer than  in  the  cold  of  winter.     In  frogs  the  motion  may 
continue  four  or  five  days  after  destruction  of  the  brain  ;  and  it 
has  been  seen  in  the  gullet  of  the  tortoise  fifteen  days  after 
decapitation,  continuing  seven  days  after  the  muscles  had  ceased 

to  be  irritable. 
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Heat  and 
cold. 


Effect  of  ex-  With  the  view  of  throwing  further  light  on  the  nature  of 
jLnta.  ^liis  remarkable  kind  of  motion,  experiments  have  been  made  to 
ascertain  the  effect  produced  on  it  by  different  external  agents  ; 
but  it  would  seem  that,  with  the  exception  perhaps  of  moderate 
heat  and  cold,  these  agents  affect  the  action  of  the  cilia  only  in 
80  far  as  they  act  destructively  on  their  tissue. 

The  effect  of  change  of  temperature  is  different  in  warm  and  cold  hlooded 
animals.  In  the  fonner  the  motion  is  stopped  hy  a  cold  of  43"  F.,  whereas 
in  the  frog  and  river-mussel,  it  goes  on  unimpaired  at  32**  F.  A  moderately 
elevated  temperature,  say  100**  F.,  does  not  affect  the  motion  in  cold-hlooded 
animals,  hut,  of  course,  a  heat  considerahly  higher  than  this,  and  such  as  to 
Electricity,  alter  the  tissue,  would  put  an  end  to  it  in  all  cases.  Electric  shocks,  unless 
they  cause  ahrasion  of  the  ciliated  surface,  (which  is  sometimes  the  case,) 
produce  no  visihle  effect ;  and  the  same  is  true  of  galvanic  currents.  Fresh 
water,  I  find,  arrests  the  motion  in  marine  mollusca  and  in  other  salt-water 
animals  in  which  I  have  tried  its  effect ;  hut  it  evidently  acts  hy  destroying 
hoth  the  form  and  suhstance  of  the  cilia,  which  in  these  cases  are  adapted  to 
a  different  medium.  Most  of  the  common  acid,  alkaline,  and  saline  solutions, 
when  concentrated,  arrest  the  action  of  the  cilia  instantaneously  in  all 
animals ;  hut  dilution  delays  this  effect,  and  when  carried  farther,  prevents 
it  altogether ;  and  hence  it  is,  prohahly,  due  to  a  chemical  alteration  of  the 
tissue.  Narcotic  suhstances,  such  as  hydrocyanic  acid,  salts  of  morphia 
tmd  strychnia,  opium  and  helladona,  are  said  hy  Purkiiye  and  Valentin 
to  have  no  effect,  though  the  first-named  agent  lias  certainly  appeared 
to  me  to  arrest  the  motion  in  the  river-mussel.  Bile  stops  the  action  of  the 
cilia,  while  hlood  prolongs  it  in  vertchrated  animals  ;  hut  the  hlood  or  serum 
of  the  vertehrata  has  quite  an  opposite  effect  on  the  cilia  of  invertehrate 
animals,  arresting  their  motion  almost  instantaneously. 
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It  must  be  confessed  that  the  nature  and  source  of  the  power 
by  which  the  cilia  act,  are  as  yet  unknown  ;  but  whatever  doubt 
may  hang  over  this  question,  it  is  plain  that  each  ciliated  cell 
is  individually  endowed  with  the  faculty  of  producing  motion, 
and  that  it  possesses  in  itself  whatever  organic  apparatus  and 
whatever  physical  or  vital  property  may  be  necessary  for  that 
end  ;  for  single  epithelium  cells  are  seen  to  exhibit  the  pheno- 
menon long  after  they  have  been  completely  insulated. 

Without  professing  to  offer  a  satisfactory  solution  of  a  question  he- 
set  with  so  much  difficulty,  it  seems,  nevertheless,  not  unreasonahle  to 
consider  the  ciliary  motion  as  heing  probahly  a  manifestation  of  that  pro- 
perty on  which  the  more 'conspicuous  motions  of  animals  are  known  to  de- 
pend, namely,  vital  contractility ;  and  this  view  hsifi  at  least  the  advantage 
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of  lefeniDg  the  phenomenon  to  the  operation  of  a  Tital  property,  already 
recognised  as  a  source  of  moving  power  in  the  animal  body. 

It  is  ^iie  that  nothing  resembling  a  muscular  apparatus,  in  the  ordinary 
sense  of  the  term,  has  been  discovered  to  be  connected  with  the  cilia,  nor 
is  it  necessary  to  suppose  the  existence  of  any  such  ;  for  it  must  be  re- 
membered that  vital  contractility  is  not  limited  to  a  tissue  strictly  defined 
in  its  appreciable  structure.  The  anatomical  characters  of  voluntary  muscle 
differ  widely  from  those  of  most  involuntary  contractile  textures,  although 
the  movements  must  in  both  cases  be  referred  to  the  same  principle.  The 
heart  of  the  embryo  beats  while  yet  but  a  mass  of  cells,  united,  to  all  ap- 
pearance, by  amorphous  matter,  in  which  no  fibres  are  seen  ;  yet  no  one 
would  doubt  that  its  motions  depend  then  on  the  same  property  as  at  a  later 
period,  when  its  structure  is  fully  developed. 

In  its  persistence  after  systemic  death,  and  in  parts  separated  from  the 
rest  of  the  body,  the  ciliary  motion  agrees  with  the  motion  of  certain  mus- 
cular structures,  as  the  heart  for  example  ;  and  the  agreement  extends  even 
to  the  regular  or  rythmic  character  of  the  motion  in  these  circumstances. 
It  is  true,  the  one  endures  much  longer  than  the  other  ;  but  the  difference 
appears  to  be  one  only  of  degree,  for  differences  of  the  same  kind  are 
known  to  prevail  among  muscles  themselves.  No  one,  for  instance,  doubts 
that  the  auricle  of  the  heart  is  muscular,  because  it  beats  longer  after  death 
than  the  ventricle  ;  nor,  because  a  frog's  heart  continues  to  act  a  much 
longer  time  than  a  quadruped's,  is  it  inferred  that  its  motion  depends  on  a 
power  of  a  different  nature.  And  the  view  here  taken  of  the  nature  of  the 
ciliary  motion  derives  strength  from  the  consideration  that  the  phenomenon 
lasts  longest  in  cold-blooded  animals,  in  which  vital  contractility  also  is  of 
longest  endurance.  It  must  be  allowed,  unless  we  distrust  the  observations 
of  very  competent  inquirers,  that  narcotic  substances  do  not  in  general 
affect  the  cilia,  while  they  are  generally  admitted  to  alter  or  extinguish 
muscular  action.  At  the  same  time  there  remains  some  ambiguity  on  this 
head  ;  my  own  observations  do  not  agree  in  all  points  with  those  referred 
to,  and  Ehrenberg  states  that  strychnia  produces  the  same  effect  on  the 
cilia  of  infusoria  as  on  muscular  organs.  Something,  moreover,  may  depend 
on  the  facility  or  difficulty  with  which  the  tissues  permit  the  narcotic  fluid 
to  penetrate,  which  circumstance  must  needs  affect  the  rapidity  and  extent 
cxf  its  operation.  In  the  effect  of  opium  on  the  heart  there  is  a  great 
difference,  according  as  the  narcotic  is  applied  to  its  outer  or  its  inner 
Bor&ce  ;  and  to  this  must  be  added  that  the  effect  of  narcotics  has  not  been 
carefully  tried  on  all  contractile  tissues.  Again,  we  see  differences  in  the 
mode  in  which  the  cilia  themselves  are  affected  by  the  same  agent :  thus 
fresh  water  instantly  arrests  their  motion  in  certain  cases,  while  it  has  no 
such  effect  in  others. 

The  discovery  lately  announced,*  that  vibrating  cilia  exist  on  the  ova  of 


♦  Unger.    Die  Pflanze  im  Momente  der  Thierwerdung.    Wien,  1843. 
This  naturalist  has  discovered  that  the  movements  of  the  sporidia  of  the 


CVl  PIGMENT. 

certain  cryptagamic  vc^^blce,  jsiaj  perhaps  be  deemed  a  strong  Brgniiiefit 
on  the  opposite  siile ;  but  it  is  b^  do  means  proved  that  tlic  sensible 
motionij  of  pbnls,  (such,  at  least,  bs  arc  noi  purclj  phyiiiea],)  and  those  of 
animals,  do  not  depend  on  one  common  rital  property. 

PIGMENT. 

The  cells  of  the  cuticle,  and  of  other  textures  which  more  or 
leas  resemble  it  in  structure,  somettmes  contain  a  blaclc  or  brown 
matter,  which  gives  &  dark  colour  to  the  parts  over  which  these 
cells  are  spread.  A  well-marked  example  of  such  pigment-cells 
in  the  human  body  is  afforded  by  the  black  coating  which  lines 
the  choroid  membrane  of  the  eye  and  covers  the  posterior  sur^ 
face  of  the  iris.  They  are  found  in  the  epidermis  of  the  Negro 
and  other  dark  races  of  mankind,  and  are  probably  present 
in  the  more  dusky  ports  of  the  cuticle  of  the  European.  They 
have  been  found  also  on  certain  parts  of  the  investing  mem- 
brane (pia  mater)  of  the  spinsl  cord,  and  in  the  membranous 
labyrinth  of  the  ear. 

The  pigment  cells  of  the  choroid  membrane  (6g.  98')  are  for 
the  most  part  polyhedral  in  figure,  most  generally  six-sided* 
p.         ^  and  connected  together  like 

the  pieces  of  a  mosaic  pave- 
ment ;  others  are  spheroidal, 
^^  B  and   most  of  those   on   the 

^^^  back  of  the  iris  are  of  this 

\   y  shape.    The  cells  contain  the 

"  pigment,   strictly  so   called, 

which  consists  of  minute  black 
or  brown  granules  or  mole* 
cules  of  a  round  or  oblong  shape,  measuring  not  more  than  from 
TjisTS  to  Tiiati  of  ^^  ''*<^^  ^'^  their  greatest  dimension.  These 
molecules  are  densely  packed  together  in  some  cells ;  in  others 
they  are  more  scattered,  and  then  it  may  be  seen  that  there  is  a 
certain  amount  of  colourless  matter  included  along  with  them. 

Vaochcria  Gavata  are  produced  by  Tibratile  eilia.  The  observation  has 
since  been  confirmed  by  Siebold. 

'  Pigment  cells  from  the  choroid,  magnified  370  diameters,  a.  Cells  still 
cohering,  seen  oii  their  surface,  o.  Nucleus  intltstinctly  seen.  In  the 
otticr  cells  the  nucleus  is  concealed  by  the  pigment  granules,  b.  Two 
cells  seen  in  profile,  u.  Tlie  anterior  part  containing  scarcely  any  pig- 
ment,    (HenU), 
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When  they  escape  from  the  ruptured  cells,  they  exhibit  very 
strikingly  the  molecular  movement.  It  is  worthy  of  remark, 
that  when  viewed  singly  with  a  yeiy  high  magnifying  power 
they  look  transparent  and  almost  colourless,  and  it  is  only 
when  they  are  heaped  together  that  their  blackness  distinctly 
appears.  The  cells  have  a  colourless  nucleus,  which  is  very 
genendly  hidden  from  view  by  the  black  particles.  It  contains 
a  central  nucleolus. 

Examined  chemically,  the  black  matter  is  found  to  be  in-  Chemical 
solable  in  cold  and  hot  water,  alcohol,  ether,  fixed  and  volatile  ^^^^' 
oils,  acetic  and  diluted  mineral  acids.  Its  colour  is  dischaiged 
by  chlorine.  The  pigment  of  the  buUock^s  eye,  when  purified 
by  boiling  in  alcohol  and  ether,  was  found  by  Scherer  to  consist 
of  58-672  carbon,  5*962  hydrogen,  13*768  nitrogen,  and  21*598 
oxygen  ;  its  proportion  of  carbon  is  thus  very  large.  Preceding 
chemists  had  obtained  from  its  ashes  oxide  of  iron,  chloride  of 
sodium,  lime,  and  phosphate  of  lime. 

The  dark  colour  of  the  Negro  is  known  to  have  its  seat  in  Stroctare 
the  cuticle,  and  chiefly  in  the  deeper  and  softer  part  named  the  "*  *^*  •^*"* 
rete  mucostmi.  According  to  Henl^,  it  is  caused  by  the 
presence  of  pigment  cells,  resembling  those  of  the  choroid  in 
almost  every  respect  save  their  size,  which  is  somewhat  less. 
These  are  intermixed  with  colourless  cells,  and  on  the  propor- 
tion of  the  two  the  depth  of  colour  of  different  parts  depends. 
According  to  the  same  authority,  the  darker  parts  of  the  Euro- 
pean skin  owe  their  colour  to  pigment  cells  like  those  of  the 
Negro,  only  still  smaller  in  size,  less  defined  in  their  outline, 
and  less  numerous.  Krause  affirms  that  the  dark  colour  of  the 
cuticle  both  of  the  Negro  and  white  races  depends  chiefly  on 
the  presence  of  cells  which  have  dark  brown  nuclei,  the  sub- 
stance of  the  cell  being  also  tinged,  but  less  deeply  than  the 
nucleus,  and  the  colour  being  diffused  through  the  mass  and 
not  caused  by  molecules.  He  admits  that  a  few  true  pigment 
cells  exist  in  the  Negroes  skin.  But  whatever  be  the  structure 
of  the  colouring  particles,  it  cannot  be  doubted  that  in  the  skin 
the  matter  is  the  same  in  its  essential  nature  as  in  the  cho- 
roid. In  Albino  individuals,  both  of  the  Negro  and  European 
races,  in  whom  the  black  matter  of  the  choroid  is  wanting,  the 
cuticle  and  the  hair  are  colourless  also. 

In  some  situations  the  pigment  cells  become  irregular  and 
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jagged  at  their  edges,  or  even  branch  out  into  long  irrq^lar 
processes.  Such  ramified  cells  are  very  common  in  many 
animals,  as  those  from  the  skin  of  the  frog  represented  in  figure 
13^.  In  the  human  body  pigment  cells  of  this  description  are 
found  in  the  dark  cellular  membrane  between  the  sclerotic  and 
choroid  coats  of  the  eye,  and  on  the  pia  mater  covering  the 
upper  part  of  the  spinal  cord.  The  condition  of  the  pigment 
in  the  hairs  will  be  afterwards  described. 

From  the  observations  of  Valentin  on  the  choroid  membrane 
of  the  embryo  bird,  it  appears  that  the  pigment  cells  are  formed 
round  previously  existing  nuclei,  and  that  they  are  at  first 
colourless,  but  that  black  molecules  subsequently  appear  in 
them,  first  immediately  round  the  nucleus,  and  afterwards 
throughout  the  rest  of  the  cell. 

When  the  cuticle  of  the  Negro  is  removed  by  means  of  a 
blister,  it  is  renewed  again  of  its  original  dark  hue ;  but  if  the 
skin  be  destroyed  to  any  considerable  depth,  as  by  a  severe 
bum,  the  resulting  scar  remains  long  white,  though  it  at  length 
acquires  a  dark  colour. 

In  the  eye  the  hlack  matter  Beems  obviously  intended  to  absorb  redundant 
light,  and  accordingly  its  absence  in  Albinos  is  attended  with  a  difficulty  of 
bearing  a  light  of  considerable  brightness.  Its  uses  in  other  situations  are 
not  so  apparent.  The  pigment  of  the  cuticle,  it  has  been  supposed,  may 
screen  the  subjacent  cutis  from  the  pungency  of  the  sun's  rays.  In  many 
animals  the  pigment  is  not  only  employed  to  variegate  the  surface  of  the 
body,  but  attaches  itself  to  deep-seated  parts.  Thus,  in  the  frog  the 
branches  and  twigs  of  the  blood-vessels  are  speckled  over  with  it,  and  in 
many  fish  it  imparts  a  black  colour  to  the  peritoneum  and  other  internal 
membranes. 

ADIPOSE  TISSUE. 

The  human  body  in  the  healthy  state  contains  a  consider- 
able amount  of  fatty  matter  of  difierent  kinds.  Fat,  as  already 
mentioned,  is  found  in  the  blood  and  chyle,  and  in  the  lymph, 
but  much  more  sparingly.  It  exists,  too,  in  several  of  the 
secretions,  in  some  constituting  the  chief  ingredient ;  and  in  one 
or  other  of  its  modifications  it  enters  into  the  composition  of 
certain  solid  textures.  But  by  far  the  greater  part  of  the  iat 
of  the  body  is  inclosed  in  small  cells  or  vesicles,  which,  to- 
gether with  their  contained  matter,  constitute  the  adipose 
tissue. 

This  tissue  is  not  confined  to  any  one  region  or  organ,  but 


ADIPOSE  TISSUE.  CIX 

exists  ver^  generally  tbrongboat  the  body,  accompanying  the 
atilt  tnoie  widely-diBtributed  cellular  or  aieoltir  tiesue  in  moet 
though  not  in  all  parts  in  vtich  the  latter  is  fonnd.  Still,  its 
distribution  is  not  uniform,  and  there  are  certain  situations  in 
which  it  is  collected  more  abundantly.  It  forms  a  conudemble 
layer  uoderceath  the  skin,  and,  together  with  the  subcutaneous 
cellular  tissue  in  which  it  is  lodged,  constitutes  in  this  situation 
what  has  been  called  the  panniculua  adipatui.  It  is  collected 
in  luge  quantity  round  certain  internal  parts,  especially  the 
kidneys.  It  is  seen  filling  up  the  furrows  on  the  surface  of  the 
heart,  and  imbedding  the  Tessels  of  that  organ  underneath  its 
serous  covering ;  and  in  variouB  Dthei  situations  it  is  deposited 
beneath  the  serous  membranes,  or  is  collected  between  their 
folds  as  in  the  mesentery  and  omentum,  at  first  generally 
gBthering  slong  the  course  of  the  blood-vessels,  and  at  length 
accamulating  very  copiously.  Collections  of  fat  are  also  com- 
mon round  the  joints,  lying  on  the  outer  surGiee  of  the  synovial 
membrane,  and  filling  up  inequalities ;  in  many  cases,  like  the 
&t  in  the  omentum,  lodged  in  folds  of  the  membrane  which 
project  into  the  articular  cavity.  Lastly,  the  &t  exists  in  large 
quantity  within  the  bones,  where  it  forms  the  marrow.  There 
are  some  parts  in  which  &t  is  never  found  in  the  healthy  con-  Where 
dition  of  the  body.  Thus  it  does  not  exist  in  the  subcutaneous 
cellular  tissue  of  the  eyelids,  penis,  or  scrotum,  nor  in  the 
lungs,  nor  within  the  cavity  of  the  cranium. 

When  subjected  to  the  microscope,  the  adipose  tissue  (Gg.  Structon. 
29)  is  seen  to  consist  of  minute  resides,  filled  with  an  oily 

Fig.  29*.* 


*  A  smdl  cluster  of  &t-cells,  magnified  ICO  dismcters. 
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matter,  and  for  the  most  part  lodged  in  the  meshes  of  the 
areolar  tissue.  The  vesicles  are  most  commonly  collected  into 
little  lobular  clusters,  and  these  again  into  the  little  lumps  of 
fat  Trhich  we  see  with  the  naked  eye,  and  which  in  some  parts 
are  aggregated  into  round  or  irregular  masses  of  considerable 
magnitude.  Sometimes  the  vesicles,  though  grouped  together, 
have  less  of  a  clustered  arrangement,  as  when  they  collect  along- 
side of  the  minute  blood-vessels  of  thin  membranous  structures. 
Fat-oelU.  The  vesicles  or  fat-cells   are  round  or  oval,  unless  where 

packed  closely  together,  in  which  ca^e  they  acquire  an  angular 
figure,  and  bear  a  striking  resemblance  to  the  cells  of  vege- 
table tissues.  The  greater  number  of  them  are  from  roTT  to 
^Jtt  of  an  inch  in  diameter,  but  many  exceed  or  fall  short  of 
this  measurement.  Each  one  consists  of  a  very  delicate  enve- 
lope, inclosing  the  oily  matter.  The  envelope  is  generally 
quite  transparent,  and  appears  to  be  homogeneous  in  structure, 
though  in  some  cases  its  aspect  is  very  faintly  granular. 
Schwann  discovered  a  nucleus  in  the  fat-cells  of  the  embryo ; 
the  nucleus  contains  one  or  two  nucleoli,  and  is  attached  to  the 
inside  of  the  cell-wall  or  imbedded  in  its  substance  ;  it  is  rarely 
found  in  cells  of  later  periods. 

The  oily  matter  contained  in  the  cells  is  liquid,  but  in  fat  taken 
from  the  human  body  after  death  many  of  the  cells  present  a 
stellated  crystalline  spot  in  their  interior,  as  if  a  partial  solidifi- 
cation had  taken  place ;  this  may  be  due  to  separation  and 
deposit  of  margarine,  the  solid  constituent  of  human  hL  The 
chemical  nature  of  fat  has  been  already  explained  (p.  xxxi). 

The  fat  being  thus  contained  in  closed  cells,  it  will  be  readily 
understood  why,  though  liquid  or  nearly  so  in  the  living  body, 
it  does  not  shift  its  place  in  obedience  to  pressure  or  gravita- 
tion, as  happens  with  the  water  of  dropsy  and  other  fluids 
effused  into  the  interstices  of  the  cellular  tissue ;  such  fluids, 
being  unconfined,  of  course  readily  pass  from  one  place  to 
another  through  the  open  areolae. 

The  cellular  tissue  connects  and  surrounds  the  larger  lumps 
of  fat,  but  forms  no  special  envelope  to  the  smaller  clusters ; 
and  although  fine  &sciculi  and  filaments  of  that  tissue  pass 
irregularly  over  and  through  the  clusters,  yet  it  is  probable  that 
the  vesicles  are  held  together  in  these  groups  mainly  by  the 
fine  network  of  capillary  vessels  distributed  to  them.     In  the 


ADIPOSE  TISSUE.  CXI 

maiTOW  the  cellular  tissue  is  very  scanty  ;  indeed  the  fat-cells  in 
some  parts  of  the  bones  are  said  to  be  altogether  unaccompanied 
by  cellular  filaments. 

The  adipose  tissue  is  copiously  supplied  with  blood-vessels.  VetMb. 
The  larger  branches  of  these  pass  into  the  fat  lumps,  where 
they  then  run  between  the  lobules  and  subdivide,  till  at  length 
a  litUe  artory  and  yein  aie  sent  to  each  small  lobule,  dividing 
into  a  netwOTk  of  capillary  vessels,  which  not  only  surrounds 
the  cluster  externally,  but  passes  through  between  the  vesicles 
in  all  directions,  supporting  and  connecting  them.  The  lym-> 
phatics  of  the  fat,  if  it  really  possess  any,  are  unknown.  Nor 
have  nerves  been  seen  to  terminate  in  it,  though  nerves  des-  Nenres. 
tined  for  other  textures  may  pass  through  it.  Accordingly  it 
has  been  observed  that,  unless  when  such  traversing  nervous 
twigs  happen  to  be  encountered,  a  puncturing  instrument  may 
be  carried  through  the  adipose  tissue  without  occasioning  pain. 

As  to  the  uses  of  the  fiettty  tissue,  it  may  be  observed,  in  the  first  place,  Uses, 
that  it  serves  the  merely  mechanical  purpose  of  a  light,  soft,  and  elastic 
packing  material  to  fill  vacuities  in  the  body.  Being  thus  deposited  between 
and  around  different  organs,  it  affords  them  support,  facilitates  motion,  and 
protects  them  from  the  injurious  effects  of  pressure.  In  this  way,  too,  it 
gives  to  the  exterior  of  the  body  its  smooth  rounded  contour.  Further, 
being  B  bad  conductor  of  heat,  the  subcutaneous  fat  must  so  far  serve  as  a 
means  of  retaining  the  warmth  of  the  body,  especially  in  warm-blooded 
creatures  exposed  to  great  external  cold,  as  the  whale  and  other  cetaceous 
animals,  in  which  it  forms  a  very  thick  stratum,  and  must  prove  a  much 
more  effectual  protection  than  a  covering  of  fur  in  a  watery  element. 

But  the  most  important  use  of  the  fat  consists  in  its  subserviency  to  the 
process  of  nutrition.  Composed  chiefly  of  carbon  and  hydrogen,  it  is  ab- 
sorbed into  the  blood  and  consumed  in  respiration,  combining  with  oxygen 
to  form  carbonic  acid  and  water,  and  thus  contributing  with  other  hydro- 
carbonous  matters  to  maintain  the  heat  of  the  body;  and  it  is  supposed  that 
when  the  digestive  process  introduces  into  the  system  more  carbon  and 
hydrogen  than  is  required  for  immediate  consumption,  the  excess  of  these 
elements  is  stored  up  in  the  fotim  of  fat,  to  become  available  for  use  when 
the  expenditure  exceeds  the  immediate  supply.  According  to  this  view, 
active  muscular  exercise,  which  increases  the  respiration,  tends  to  prevent 
the  accumulation  of  fat  by  increasing  the  consumption  of  the  hydrocarbonous 
matter  introduced  into  the  body.  Again,  when  the  direct  supply  of  calorific 
matter  for  respiration  is  diminished  or  cut  off  by  withholding  food,  or  by 
interruption  of  the  digestive  process,  nature  has  recourse  to  that  which  has 
been  reserved  in  the  form  of  &t ;  and  in  the  wasting  of  the  body  caused  by 
starvation,  the  fat  is  the  part  first  consumed. 
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The  use  of  the  fistt  in  nutrition  is  well  illustrated  by  what  occun  in  the 
hedgehog  and  some  other  hybernating  animals.  In  these  the  function  of 
alimentation  is  suspended  during  their  winter  sleep,  and  though  their  respir- 
ation is  reduced  to  the  lowest  amount  compatible  with  life,  and  their  tem- 
perature falls,  there  is  yet  a  considerable  amount  of  hydrocarbonous  material 
provided  in  the  shape  of  iat  before  their  hybernation  commences,  to  be 
slowly  consumed  during  that  period,  or  perhaps  to  afford  an  immediate  sap- 
ply  on  their  respiration  becoming  again  active  in  spring. 

It  has  been  estimated  that  the  mean  quantity  of  fat  in  the  human  subject 
is  about  one  twentieth  of  the  weight  of  the  body,  but  from  what  has  been 
said,  it  is  plain  that  the  amount  must  be  subject  to  great  fluctuation.  The 
proportion  is  usually  greatest  about  the  middle  period  of  life,  and  greatly 
diminishes  in  old  age.  High  feeding,  repose  of  mind  and  body,  and  much 
sleep,  favour  the  production  of  fat.  To  these  causes  must  be  added  indi- 
vidual and  perhaps  hereditary  predisposition.  There  is  a  greater  tendency 
to  fatness  in  females  than  males,  also,  it  is  said,  in  eunuchs.  The  effect  of 
castration  in  promoting  the  fattening  of  domestic  animals  is  weU  known. 

In  infancy  and  childhood  the  iat  is  confined  chiefly  to  the  subcutaneous 
tissue.  In  after  life  it  is  more  equally  distributed  through  the  body^  and  in 
proportionately  greater  quantity  about  the  viscera.  In  Hottentot  females 
fat  accumulates  over  the  gluteal  muscles,  forming  a  considerable  prominence, 
and  in  a  less  degree  over  the  deltoid ;  a  tendency  to  local  accumulations  of 
the  subcutaneous  fat  is  known  to  exist  also  in  particular  races  of  quadru- 
peds. 

Development. — According  to  Valentin,  the  fat  first  appears 
in  the  human  embryo  about  the  fourteenth  week  of  intra-uterine 
life.  At  this  period  the  fat-cells  are  insulated,  but  by  the  end 
of  the  fifth  month  they  are  collected  into  small  groups.  When 
first  seen 9  they  are  also  of  comparatively  small  size.  As  already 
stated,  the  foetal  fat-cells  contain  a  nucleus  in  their  early  con- 
dition, which  afterwards  disappears ;  but  it  is  not  certain  that  the 
nucleus  precedes  and  gives  rise  to  the  cell. 

It  has  been  a  question  whether,  when  the  £Eit  undergoes  absorption,  the 
vesicles  are  themselves  consumed  along  with  their  contents.  Dr.  W. 
Hunter  believed  that  they  still  remained  after  being  emptied ;  he  was  led  to 
this  opinion  by  observing  the  condition  of  the  cellular  tissue  in  dropsical 
bodies  from  which  the  fat  had  disappeared,  there  being  in  such  cases  a 
marked  difference  in  aspect  between  the  parts  of  that  tissue  which  had 
originally  contained  fat  and  those  which  had  not,  which  difference  he  attii- 
butcd  to  the  persistence  of  the  empty  fat  vesicles.  Qurlt  states  that  the  fat< 
cells  in  emaciated  animals  are  filled  with  serum. 
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THE  CELLULAR  OR  AREOLAR  TISSUE. 

If  we  make  a  cut  througli  ilie  skin  and  proceed  to  raise  it  Names  ap- 
fiom  the  subjacent  parts,  we  observe  that  it  is  loosely  connected  P^  *  **  • 
to  them  by  a  soft  filamentous  substance,  of  considerable  tenacity  found. 
and  elasticity,  and  having,  when  free  from  fat,  a  white  fleecy 
aspect :   this  is  the  substance  known  by  the  names  of  ^*  eel- 
lolar,^^  **  areolar,**  "  filamentous,^  and  "  reticular"  tissue ;   it 
is  often  also  called  ^^  cellular  membrane.'**     In  like  manner  the 
cellular  tissue  is   found  underneath   the  serous  and    mucous 
membranes  which  are  spread  over  various  internal  surfaces,  and 
serves  to  attach  these  membranes  to  the  parts  which  they  line  or 
invest ;  and  as  under  the  skin  it  is  named  ^*  subcutaneous/**  so 
in  the  last-mentioned  situations  it  is  called  *^  subserous**  and 
'^  submucous"  cellular  tissue.     But  on  proceeding  further  we 
find  this  substance  lying  between  the  muscles,  the  blood-vessels, 
and  other  deep-seated  parts,  occupying,  in  short,  the  intervals 
between  the  different  organs  of  the  body  where  they  are  not 
otherwise  insulated,  and  thence  named  '*  intermediate  ;**  very 
generally,  also,  it  becomes  more  consistent  and  membmnous 
immediately  around  these  organs,  and,  under  the  name  of  the 
^'  investing**   cellular  tissue,   affords   each   of  them  a  special 
sheath.     It  thus  forms  inclosing  sheaths  for  the  muscles,  the 
nerves,  the  blood-vessels,  and  other  parts.     Whilst  the  cellular 
tissue  might  thus  be  said  in  some  sense  both  to  connect  and  to 
insulate  entire  organs,  it  also  performs  the  same  office  in  regard 
to  the  finer  parts  of  which  these  organs  are  made  up  ;  for  this 
end  it  enters  between  the  fibres  of  the  muscles,  uniting  them 
into  bundles ;  it  connects  the  several  membranous  layers  of  the 
hollow  viscera,   and  binds  together  the  lobes  and  lobules  of 
many  compound  glands ;    it  also  accompanies  the  vessels  and 
nerves  within  these  oigans,  following  their  branches  nearly  to 
their  finest  divisions,  and  affording  them  support  and  protection. 
This  portion  of  the  cellular  tissue  has  been  named  the  '*  pene- 
trating,** "  constituent,**  or  "  parenchymal.** 

It  thus  appears  that  the  cellular  is  one  of  the  most  general  Continuity. 
and  most  extensively  distributed  of  the  tissues.     It  is,  more- 
over, continuous  throughout  the  body,  and  from  one  region  it 
may  be  traced  without  interruption  into  any  other,  however 
distant ;  a  fact  not  without  interest  in  practical  medicine,  see- 
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ing  that  in  this  way  dropsical  waters,  air,  blood,  and  urine, 
effused  into  the  cellular  tissue,  and  even  the  matter  of  suppura- 
tion, when  not  confined  in  an  abscess,  may  spread  &r  from  the 
spot  where  they  were  first  introduced  or  deposited. 

On  stretching  out  a  portion  of  cellular  tissue  by  drawing 
gently  asunder  the  parts  between  which  it  lies,  it  presents  an 
appearance  to  the  naked  eye  of  a  multitude  of  fine  soft  elastic 
threads,  quite  transparent  and  colourless,  like  spun  glass ; 
these  are  intermixed  with  fine  transparent  films  or  deli- 
cate membranous  laminae,  and  both  threads  and  laminae  cross 
one  another  irregularly  and  in  all  imaginable  directions,  leaving 
open  interstices  or  areolee  between  them*  These  areolse  are,  of 
course,  more  apparent  when  the  tissue  is  thus  stretched  out ;  it 
is  plain  also  that  they  are  not  closed  cells,  as  the  term  ^*  cellular 
tissue^  might  seem  to  imply,  but  merely  interspaces  which  open 
freely  into  one  another :  many  of  them  are  occupied  by  the 
fat,  which,  however,  as  already  explained,  does  not  lie  loose  in 
the  areolar  spaces,  but  is  inclosed  in  its  own  vesicles.  A  small 
quantity  of  colourless  transparent  fluid  is  also  present  in  the 
cellular  tissue,  but,  in  health,  not  more  than  is  sufficient  to 
moisten  it.  This  fluid  is  generally  said  to  be  of  the  nature 
of  serum ;  but  it  is  not  improbable  that,  when  not  unduly 
increased  in  quantity  or  altered  in  nature  by  disease,  it  may 
resemble  more  the  liquor  sanguinis,  as  is  the  case  with  the  fluid 
of  most  of  the  serous  membranes. 

On  comparing  the  cellular  tissue  of  different  parts,  it  is  ob- 
served in  some  to  be  more  loose  and  open  in  texture,  in  others 
more  dense  and  close,  according  as  free  movement  or  firm  con- 
nection between  parts  is  to  be  provided  for.  In  some  situations, 
too,  the  laminae  are  more  numerous  ;  in  others  the  filamentous 
structure  predominates,  or  even  prevails  exclusively ;  but  it  does 
not  seem  necessary  to  designate  these  varieties  by  particular 
names,  as  is  sometimes  done. 

When  examined  under  the  microscope,  the  cellular  tissue  is 
seen  to  be  principally  made  up  of  exceedingly  fine,  transparent, 
and  apparently  homogeneous  filaments,  from  about  Tn^Trv  to 
TsijSTi  of  an  inch  in  thickness,  or  even  less  (fig.  SC).  These 
are  seldom  single,  being  mostly  united  Into  bundles  and  fila- 
mentous laminae  of  various  sizes,  which  to  the  naked  eye  ap- 
pear as  simple  threads  and  films.     Though  the  bundles  may 
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intersect  in  eveiy  direction,  the  filameDts  of  the  same  bundle  white  lUa- 
run  nearly  parallel  to  each  other,  and  no  one  filament  ia  ever  '''^"■ 
Been  to  divide  into  branches  or  to  unite  with  another.  The 
associated  filaments  take  an  alternate  bending  or  waving  course 
as  they  proceed  along  the  bundle,  but  still  maintain  their 
mutual  parallelism.  This  wavy  aspect,  which  is  very  charac- 
teristic of  these  filaments,  disappears  on  stretching  the  bundle, 
but  returns  again  when  it  is  relaxed. 

The  filaments  just  described,  though  transparent  when  seen 
with  transmitted  light  under  the  microscope,  have  a  white 
colour  when  collected  in  considerable  quantity  and  seen  with 
rc6ccted  light ;  and  tliey  not  only  occur  in  the  cellular  tissue 
strictly  so  called,  but  form  the  chief  part  of  the  tendons, 
ligaments^  and  other  white  fibrous  textures.  They  were  long 
snppoBed  to  be  the  only  fibrous  constituent  existing  in  the 
cellular  tissue,  but  it  has  lately  been  shown  (and  chiefly  through 
the  inquiries  of  Eulenberg,  Henl^,  and  Bowman)  that  fibres  of  Yellow 
another  kind  are  intermixed  with  them  ;  these  either  are  identi- 
cal  with  the  fibres  of  the  yellow  elastic  tissue,  or  at  least 
approach  them  very  closely  in  character,  and  they  have  accord- 

•  Fig.  30".  Filaments  of  cellular  (issue,  in  larger  and  snwllcr  bundles, 
u  Bccn  uailcT  a  roagnifying  power  of  400  diameters.  Two  or  three  cor- 
puscles are  repieeented  among  tlicm. 
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iogly  been  named  the  yellow  or  elastic  fibres,  to  distingaish 
them  6om  the  white  or  waved  filaments  above  described.  They 
were  tenned  nuclear  fibres  (Kemiasem)  by  Gerber  and  Henl^, 
on  account  of  their  supposed  origin  firom  nuclei ;  but  as  this 
opinion  is  at  best  but  doubtful,  the  former  appellation  seems 
preferable. 

In  certain  portions  of  the  cellular  tissue,  as  for  instance  in 
that  which  lies  under  the  serous  and  mucous  membranes  in 
particular  regions,  the  yellow  or  elastic  fibres  are  large  and  abun- 
dant, so  that  they  cannot  well  be  overlooked;  but  in  other  parts 
they  are  few  in  number  and  small,  and  are  then  in  a  great  measure 
hidden  by  the  white  filaments ;  in  such  cases,  however,  they 
can  always  be  rendered  conspicuous  under  the  microscope  by 
means  of  acetic  acid,  which  causes  the  white  filaments  to  swell 
up  and  become  indistinct,  whilst  the  yellow  fibres,  not  being 
affected  by  that  reagent,  come  then  more  clearly  into  view  (fig. 
81').  Under  the  microscope  these  fibres  appear  transparent  and 
colourless,  with  a  strong,  well-defined,  dark  outline.  They  are, 
moreover,  remarkable  for  their  tendency  to  curl  up,  especially 

at   their  broken  ends. 

Fig,  31'.* 


which  gives  them  a 
very  peculiar  aspect  (6), 
and  in  many  parts  of 
the  cellular  tissue  they 
divide  into  branches 
and  join  or  anasto- 
mose with  one  another, 
in  the  same  manner  as 
in  the  pure  elastic  tis- 
sue (a).  They  differ 
among  themselves  very 
_  widely    in    size,    some 

^.^^«.-^'=   Q        ^  ~~v,  being    as   fine   as    the 

white  filaments,  others 
many  times  larger.  They  lie  for  the  most  part  without  order 
among  the  bundles  of  white  filaments ;  but  here  and  thero  we 

*  Fig,  31'.  Magnified  view  of  cellular  tissue  (fix)m  different  parts) 
treated  with  acetic  acid.  The  white  filaments  are  no  longer  seen,  and  the 
yellow  or  elastic  fihres  with  the  nuclei  come  into  view.  At  c  the  elastic 
fibres  wind  round  a  bundle  of  white  fibres,  which  is  swollen  out  between  the 
turns. 


c 
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see  an  elastic  fibre,  generally  of  great  tenuity,  binding  round 
one  of  these  bundles,  and  encircling  it  with  several  spiral 
turns.  When  acetic  acid  is  applied,  the  fesciculus  swells  out 
between  the  constricting  turns  of  the  winding  fibre,  and  pre- 
sents a  highly  characteristic  appearance  (c).  This  remarkable 
disposition  of  the  elastic  fibres,  which  was  pointed  out  by 
Henl^,  is  not  uncommon  in  certain  parts  of  the  cellular  tissue  ; 
it  may  be  always  seen  in  that  which  accompanies  the  arteries 
at  the  base  of  the  brain. 

A  few  rounded  and  oval  corpuscles  (fig.  30')  and  irregular 
particles  are  now  and  then  met  with  in  the  interstices  of  the 
tissue,  and  others  are  seen  attached  to  the  surfiice  of  the  fila- 
mentous bundles,  or  in  their  interior.  The  former  are  probably 
to  be  considered  as  belonging  to  the  interstitial  fluid.  The 
latter,  which  are  best  seen  after  the  application  of  acetic  acid 
(fig.  81^),  are  generally  supposed  to  be  of  the  nature  of  cell 
nuclei;  many  of  them  are  elongated  and  attenuated,  and  they 
often  appear  disposed  in  longitudinal  series  on  the  surface  of  or 
within  the  fasciculi  (c).  As  already  mentioned,  the  elastic 
fibres,  on  this  account  also  called  nuclear,  have  been  supposed 
to  be  produced  by  the  junction  of  these  elongated  nuclei. 

In  reference  to  the  structure  of  cellular  tissue,  it  may  be 
further  remarked,  that  there  are  other  textures  of  the  body 
which  are  made  up  of  the  same  elements;  the  tendons  and  liga- 
ments, the  periosteum,  and  other  fibrous  membranes,  belong  to 
this  class. 

The  cellular  tissue  contains  a  considerable  quantity  of  water,  Cbemical 
and  consequently  loses  much  of  its  weight  by  drying.     It  is  ^™^"" 
almost  wholly  resolved  into  gelatine  by  boiling  in  water.   Acetic 
acid  causes  it  to  swell  up  into  a  soft,  transparent,  jelly-like 
mass. 

Numerous  blood-vessels  are  seen  in  the  cellular  tissue  after  a  Blood-ves- 
minute  injection.  These  for  the  most  part  only  pass  through  j^mpLtks. 
it  on  their  way  to  other  more  vascular  textures,  but  a  few  seem 
to  end  in  capillaries  destined  for  the  tissue  itself,  and  dense 
clusters  of  vessels  are  distributed  to  the  fiit  lobules.  Large 
lymphatic  vessels  proceeding  to  distant  parts  also  pass  along 
this  texture,  and  abundant  lymphatic  networks  may  be  dis- 
covered in  many  parts  of  the  subcutaneous,  subserous,  and  sub- 
mucous cellular  tissue,  having  evident  relation  to  the  function 
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Physical 
and  vital 
propertiei. 


of  the  membranes  under  which  they  lie.  Absorption  readily 
takes  place  from  the  interstices  of  the  texture,  but  that  process 
may  be  effected  through  the  agency  of  blood-vessels  as  well  as 
of  lymphatics. 

Larger  and  smaller  branches  of  nerves  also  traverse  this 
tissue  on  their  way  to  other  parts ;  but  it  has  not  been  shown 
that  any  remain  in  it,  and  accordingly  it  may  be  cut  in  a  living 
animal  apparently  without  giving  pain,  except  when  the  in- 
strument meets  with  any  of  these  traversing  branches.  It  ia 
not  improbable,  however,  that  nerves  end  in  those  parts  of  the 
cellular  tissue  which,  like  that  of  the  scrotum,  contain  contrac- 
tile fibres ;  but,  if  present  in  such  cases,  the  nerves,  like  the 
vessels  of  the  fat,  are,  after  all,  destined  not  to  the  cellular 
tissue  but  to  another  mixed  with  it. 

The  physical  properties  of  this  texture  have  been  sufficiently 
indicated  in  the  foregoing  description ;  also  its  want  of  sensi- 
bility. The  vital  contractility  ascribed  to  certain  portions  of  it 
will  be  considered  after  discussing  the  subject  of  muscle. 


Develop- 
ment. 


Regenerar 
tion. 


The  cellular  tissue  is  developed  from  a  blastema  containing  cells  or  nuclei, 
but  the  process  is  not  yet  fully  understood.  The  chief  statements  regarding 
it  have  already  been  given  at  sufficient  length  (pages  Ivi,  Iviii,  and  lix).  We 
may  here  add  tliat  it  undergoes  a  change  in  chemical  nature  in  the  course 
of  its  development ;  for  when  the  immature  tissue  is  boiled  in  water,  eren 
for  a  long  time,  a  considerable  part  remains  undissolved,  and  the  matter  ex- 
tracted from  it  is  not  gelatin,  but  agrees  very  nearly  in  chemical  characters 
with  the  animal  principle  named  "  pyin."  Perfectly-formed  cellular  tissue 
is  found  in  the  spinal  region  and  some  other  parts  as  early  as  the  banning  of 
the  fourth  month  of  intra-uterine  life  ;  but  fasciculi  arc  met  with  even  in  the 
adult,  in  which  it  seems  probable  that  fibrils  are  not  completely  developed  ; 
in  such  cases  the  bundle  appears  to  be  merely  striped  or  fluted  longitudin- 
ally, and  not  divided  into  distinct  threads. 

With  the  exception  of  epithelium,  no  tissue  is  so  readily  regenerated  aa 
the  cellular.  The  process  of  reproduction  seems  to  be  essentially  the  same 
as  that  of  its  original  formation  in  the  embryo,  the  blastema  being  in  this 
case  derived  from  the  blood  in  form  of  effused  lymph.  In  this  way  cellular 
tissue  is  formed  in  the  healing  of  wounds  and  in  the  adhesion  of  inflamed 
surfaces.    It  is  produced  also  in  many  morbid  growths. 


FIBROUS  TISSUE. 


This  substance  is  one  of  those  which  are  serviceable  in  the 


Qeneral 

uses.  body  on  account  of  their  mechanical  properties^  being  employed 
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to  connect  together  or  to  support  and  protect  other  parts.      It 
is  met  with  in  the  form  of  ligaments,  connecting  the  bones  to- 
gether at  the  joints ;   it  forms  the  tendons  of  muscles,  into 
which  their  fleshy  fibres  are  inserted,  and  which  serve  to  attach 
these  fibres  to  the  bones.      In   its  inyesting  and  protecting 
chaiacter  it  assumes  the  membranous  form,  and  constitutes  a 
daas  of  membranes  termed  '*  fibrous.''^     Examples  of  these  are 
Men  in  the  periosteum  and  perichondrium  which  cover  the  bones 
and  cartilages,  in  the  dura  mater  which  lines  the  scull  and  protects 
the  brain,  and  the  fibrous  layer  which  strengthens  the  pericar- 
dium, also  in  the  albugineous  coat  of  the  testicle  and  ovary,  and 
the  sclerotic  coat  of  the  eye,  which  inclose  the  tender  internal 
parts  of  these  oigans.     Fibrous  membranes,  named  ^*  aponeu- 
roses^^ or   '^  iascise,^^  are  also  employed  to  envelope  and  bind 
down  the  muscles  of  different  regions,  of  which  the  great  fascia 
inclosing  the  muscles  of  the  thigh  and  leg  is  a  well-known  ex- 
ample.     The  tendons  of  muscles,  too,  may  assume  the  expanded 
form  of  aponeuroses,  as  those  of  the  broad  muscles  of  the  ab- 
domen, which  form  strong  fibrous  layers  in  the  walls  of  that 
cavity  and  add  to  their  strength.     It  thus  appears  that  the  ^*^'*f  .>*J. 
fibrous   tissue  presents  itself  under  two  principal  forms,  the  fonm. 
fascicular  and  the  membranous. 

Physical  Properties. — The  fibrous  tissue  is  white  or  yel-  Phyacal 
lowish  white,  with  a  shining,  silvery,  or  nacreous  aspect.     It  is  P"*P®^*'* 
exceedingly  strong  and  tough,  yet  perfectly  pliant ;  but  it  is 
almost  devoid  of  elasticity  and  extensibility.    By  these  qualities 
it  is  admirably  suited  to  the  purposes  to  which  it  is  applied  in 
the  animal  fiame.     By  its  inextensible  character  it  maintains  in 
apposition  the  parts  which  it  connects  against  any  severing  force 
short  of  actual  rupture,  and  this  is  resisted  by  its  great  strength, 
whilst  its  flexibility  permits  of  easy  motion.     Accordingly  the 
ligaments  and  tendons  do  not  sensibly  yield  to  extension  in  the 
strongest  muscular  efforts ;  and  though  they  sometimes  snap 
asunder,  it  is  well  known  that  bones  will  break  more  readily 
than  tendons  of  equal  thickness.     The  fibrous  membranes  are 
proportionally  strong  and  alike  inextensible  ;  they  will  gradu- 
ally yield,  it  is  true,  when  the  extending  force  acts  slowly  and 
for  a  long  time,  as  when  tumours  or  fluids  slowly  gather  beneath 
them ;   but  perhaps  this  gradual  extension  is  accompanied  with 
some  nutritive  change  affecting  the  properties  of  the  tissue. 

t2 
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Streaked 
aspect. 


Structure.  Structure. — The  fibrous  tissue  is  made  up  of  fine  filameuts, 
agreeing  in  all  respects  \fitli  the  white  filaments  of  the  cellular 
tissue  already  described.  Like  these  they  are  collected  into 
bundles,  in  which  they  run  parallel  and  exhibit  the  same  wavy 
character,  cohering  very  intimately.  The  bundles  appear  to  the 
naked  eye  as  fine  shining  threads  or  narrow  flattened  bands,  for 
they  vary  greatly  in  thickness.  They  either  run  all  in  one 
direction  as  in  long  tendons,  or  intersect  each  other  in  different 
planes  as  in  some  aponeuroses,  or  they  take  various  directions  and 
decussate  irregularly  with  each  other  as  in  the  dura  mater.  A 
variable  amount  of  dense  cellular  tissue  lies  between  the  larger 
fasciculi ;  very  little  in  tendons,  more  in  some  fibrous  mem- 
branes. The  filaments  swell  up  and  become  indistinct  when 
acted  on  by  acetic  acid,  like  those  of  cellular  tissue,  and  here 
also  the  acid  discloses  the  existence  of  nuclei,  and  of  nuclear  or 
elastic  fibres,  intermixed  in  small  proportion  with  the  rest  of 
the  tissue. 

The  surface  of  a  tendon  or  of  any  other  part  consisting  of  this 
texture,  appears  marked  across  the  direction  of  the  fiusciculi  with 
alternate  light  and  dark  streaks,  which  give  it  a  peculiar  aspect, 
not  unlike  that  of  a  watered  ribbon.  This  appearance  is  owing 
to  the  wavy  course  of  the  filaments,  for  when  the  light  falls  on 
them  their  bendings  naturally  give  rise  to  alternate  lights  and 
shadows. 

The  fibrous  and  cellular  tissues  thus  agreeing  in  their  ulti- 
into  ceUular  ^j^^^e  Structure,  it  is  not  to  be  wondered  at  that  sometimes  the 

tiflsue. 

limits  between  the  two  should  be  but  ill  defined,  and  that  the 
one  should  pass  by  inconspicuous  gradations  into  the  other. 
Instances  of  such  a  transition  may  be  seen  in  many  of  the 
fasciae ;  these  at  certain  parts  consist  of  dense  cellular  tissue, 
but  on  being  traced  farther  are  seen  gradually  to  take  on  the 
fibrous  character;  and  we  often  see  that  fescise,  which  in  one 
body  are  merely  cellular,  are  decidedly  fibrous  in  another. 

In  chemical  constitution,  also,  the  fibrous  tissue  is  similar 
to  the  cellular.  It  contains  about  two-thirds  of  its  weight  of 
water;  it  becomes  transparent,  hard,  and  brittle,  when  dried, 
but  readily  imbibes  water  again  and  regains  its  original  pro- 
perties.    It  is  resolved  into  gelatin  by  boiling. 

The  fibrous  tissue  receives  blood-vessels,  but  in  general  they 
are  inconsiderable  both  in  number  and  size  compared^with  the 
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nuiss  of  tissue  to  wLich  they  belong.  In  tendons  and  liga- 
ments with  longitudinal  fasciculi,  tbe  chief  branches  of  the 
vessels  run  parallel  with  and  between  the  larger  fasciculi,  and, 
sending  communicating  branches  across  them,  eventually  form  a 
▼cry  open  network  with  large  oblong  meshes.  Some  fibrous 
membranes,  as  the  periosteum  and  dura  mater,  are  much  more 
vascular;  but  the  vessels  seen  in  these  membranes  do  not 
strictly  belong  to  them,  being  destined  for  the  bones  which  they 
cover.  The*  lymphatics  of  fibrous  tissue  are  not  sufficiently 
known  to  be  spoken  of  with  certainty. 

As  to  nerves,  their  general  existence  in  this  texture  h.i8  not  Neryes  and 
been  satis&ctorily  demonstrated  by  anatomical  investigation.  It 
is  true  that  minute  nervous  fibrils  have  been  traced  into  the  dura 
mater,  but  these  appear  to  be  confined  to  a  very  limited  extent 
of  the  membrane,  and,  moreover,  are  perhaps  destined  for  its 
blood-vessels.  Accordingly,  it  has  been  proved  by  numerous 
observations  and  experiments,  that  the  tendons,  ligaments,  and 
other  structures  composed  of  fibrous  tissue,  are,  in  the  healthy 
state,  quite  insensible ;  but  then  it  is  known,  on  the  other  hand, 
that  they  occasion  severe  pain  when  inflamed,  which  cannot  well 
be  accounted  for  on  the  supposition  that  they  are  entirely  des- 
titute of  nerves.*  Bichat,  while  he  admitted  their  insensibility 
to  cutting,  burning,  and  most  other  kinds  of  stimuli,  which 
cause  pain  in  sensible  textures,  ascribed  to  them  a  peculiar 
sensibility  to  twisting  or  to  violent  extension,  and  this  opinion 
has  been  supported  by  other  authorities  of  weight,  but  the 
proofs  of  it  are  not  clear. 

This  texture  is  developed  in  the  same  manner  as  the  cellular.  Derelop- 

ItlffTlt- 

It  is  said  to  want  at  first  its  shining  aspect,  and  in  its  early 
condition  it  is  more  vascular. 

It  readily  heals  and  unites  when  divided,  as  is  seen  in  cases  I^«n»on 

^  .    ,  ,  _  and  regcne- 

of  broken    tendo  A  chillis.      From  experiments  on  the  lower  ration. 
animals,  it  appears  that  blood  is  effused  in  tbe  first  instance, 
but  soon  gives  place  to  coagulable  lymph^  which  surrounds  the 
divided  ends  of  the  tendon  and  fills  up  the  space  between  them. 
Fibres  and  blood-vessels  are  then  formed  in  the  lymph,  probably 

*  Pappenheim  has  lately  annouDced  the  discovery  of  numerous  nervous 
filaments  in  the  ligaments  and  periosteum,  but  he  has  not  stated  the  evi- 
dence on  which  he  founds  his  assertion  with  sufficient  explicitness  to  enable 
us  to  judge  of  its  accuracy.    See  Miiller's  Archiv.  1843. 
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in  the  same  manner  as  in  the  original  process  of  develop- 
ment, and  the  uniting  mass  gradually  acquires  consistence. 
Its  fibres  are  irregularly  interwoven,  and  it  wants  the  lustre  of 
the  rest  of  the  tendon,  but  is  equally  strong.  Fibrous  tissue  is 
very  generally  produced  as  a  uniting  medium  of  broken  bones 
when  osseous  union  fails  to  take  place  ;  it  is  common  as  a  dis- 
eased production  in  various  kinds  of  tumours. 

YELLOW  OR  ELASTIC  TISSUE. 

Nature.  Whilst  the  fibrous  tissue  is  remarkable  for  its  want  of  elas- 

ticity and  of  extensibility,  and  owes  its  usefulness  as  a  constituent 
of  the  frame  in  a  great  measure  to  this  circumstance,  the  sub- 
stance we  have  now  to  consider  is^  characterised  by  possessing 
these  properties  in  a  very  high  degree,  and  is  employed  wher- 
ever an  extensible  and  highly  elastic  material  is  required  in  the 
animal  structure. 
AVhere  Examples  of  this  texture  on  a  large  scale  are  seen  in  the 

found.  horse,  ox,  elephant,  and  other  large  quadrupeds,  in  which  it 

forms  the  great  elastic  ligament,  called  ligamentum  nuchse,  that 
extends  firom  the  spines  of  the  vertebrae  to  the  occiput  and  aids 
in  sustaining  the  head ;  in  the  same  animals  it  also  forms  an  elas- 
tic subcutaneous  fascia,  which  is  spread  over  the  muscles  of  the 
abdomen  and  assists  in  supporting  the  contents  of  that  cavity. 
In  the  human  body  it  is  met  with  chiefly  in  the  following  situa- 
tions, viz. : — 

1.  Forming  the  ligamenta  subflava,  which  extend  between  the  arches  of 
adjacent  vertebr»;  these  ligaments,  while  they  permit  the  bones  to  be 
drawn  apart  in  flexion  of  the  body,  aid  in  restoring  and  maintaining  their 
habitual  approximation  in  the  erect  posture, — so  far,  therefore,  relieving  the 
constant  effort  of  the  erector  muscles.  2.  Constituting  the  chief  part  of  the 
stylohyoid,  thyrohyoid,  and  cricothyroid  ligaments,  and  those  named  the 
vocal  cords.  Also  extending  in  form  of  longitudinal  bands,  underneath  the 
mucous  membrane  of  the  windpipe  and  its  ramifications.  3.  Entering,  along 
with  other  textures,  into  the  formation  of  the  coats  of  the  blood-vessels,  espe- 
cially the  arteries,  and  conferring  elasticity  on  these  tubes.  4.  Beneath  the 
mucous  membrane  of  the  gullet  and  lower  part  of  the  rectimi,  also  in  the 
tissue  which  surrounds  the  muscular  coat  of  the  gullet  externally.  6.  In  the 
tissue  which  lies  under  the  serous  membranes  in  certain  parts.  6.  In  many 
of  the  fasciffi,  where  it  is  mixed  with  much  cellular  tissue.  7.  In  consider* 
able  quantity  in  the  tissue  of  the  skin. 


YELLOW  OE  ELASTIC  TISSUE.  CXZIU 

The  elastic  tissue  in  its  purest  and  most  typical  condition,  I*bytica> 
sach  as  is  seen  in  the  ligatnentum  nuchse  of  quadrupeds  and  ^"^ 
the  ligamenta  subflava  of  the  human  spine,  has  a  jellow 
colour,  more  oi  less  decided ;  it  is  extensible  and  elastic  in  the 
highest  degree,  but  is  not  nearly  bo  etrong  as  ordinary  fibrous 
ligament,  and  it  breaks  across  the  direction  of  its  fibres  when 
fbrdblv  Btretched.  Its  fibres  may  be  easily  lorn  separate  in  a 
loDgitodinal  direction ;  they  are  often  gathered  into  irregular 
fiudcuU  which  ran  side  by  side  but  join  at  abort  distances  with 
one  another,  and  are  further  connected  by  cellular  tissue,  which 
is  always  intermixed  with  them  in  greater  or  less  quantity. 
Elastic  ligaments  are  also  covered  outwardly  with  a  sheath  of 
cellular  tissue. 

When  the  elastic  fibres  are  raized  np  with  a  large  proportion  ¥^^°*'''° 
of  Bome  other  kind  of  tissue,  their  yellow  colour  may  not  appear, 
but  they  can  always  be  recognized  by  their  microscopic  charac- 
tera.  When  viewed  under  a  tolerably  high  magnifying  power, 
they  appear  quite  transparent,  with  a  remarkably  well-defined 
dark  outline  (fig.  82').  They  run  side  by  side,  following 
»  somewhat  bending  course,  but  with  bold  and  wide  curves, 

unlike  the  undulations  of  the  cellular  fibres.     As  they  proceed 

thej   divide  into   branches,  and  join  or  anastomose  together 

in  a  reticular  manner.     Another  j.j    ^i* 

remarkable   character  which    they 

exhibit    in    many    specimens,    is 

their    singular    tendency    to    cuil 

np  at  their  broken  ends ;  and  these 

ends  are  not  pointed,  but  abrupt- 
ly   broken    across.        Their   size 

is   very  various;     the    laigest  are 

neuly  ttiVt   of  an  inch    in  dia- 
meter,  the   smallest  perhaps  not 

more  than  iriiu.     In  some  varie- 

dea  of  the  tissue  the  larger  sized 

fibres  prerail;  this  is  the  case  with 

the  ligamenta  subflava,  where  their 

general  diameter  is  about  -r^ejs  of  an 

inch  ;  in  other  instances,  as  in  the 

magnified   about    SOO 
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chordfie  vocales  for  example,  they  are  exceedingly  fine.  Acetic 
acid  produces  no  change  on  the  elastic  fibres,  while  it  speedily 
alters  the  wavy  cellular  fibres  that  are  usually  intermixed  with 
them  in  greater  or  less  number. 

The  elastic  tissue,  of  course,  contains  water,  and  loses  much  of 
its  weight  by  drying ;  but  the  proportion  is  said  not  to  be  so 
great  as  in  most  other  soft  tissues.  By  very  long  boiling  it 
yields  gelatin,  or  at  least  a  gelatinizing  substance,  while  a  por- 
tion, equal  to  rather  more  than  the  half,  remains  undissolved. 

The  gelatin  is  not  pure,  for  it  is  precipitated  by  acetic  acid,  and  by  some 
other  reagents  which  do  not  disturb  a  pure  solution  of  gelatin.  The  nature 
of  the  matter  which  remains  undissolved  has  not  been  determined.  Elastic 
tissue  is  also  soluble  in  dilute  sulphuric  and  nitric  acids,  but  more  easily  in 
the  former ;  the  solution  is  precipitated  by  infusion  of  galls,  but  not  by  ferro- 
cyanide  of  potassium. 

Little  is  known  respecting  the  blood-vessels  and  nerves  of 
this  texture.  The  yellow  ligaments,  which  contain  it  in  its 
purest  form,  are  but  scantily  supplied  with  vessels ;  and  no 
nerves  have  been  traced  into  them.  I  am  not  aware  of  any  ex- 
periments or  observations  as  to  their  sensibility,  but  there  is  no 
reason  for  supposing  it  to  be  greater  than  that  of  ordinary 
ligaments;  nor  has  it  been  shown  that  structures  containing 
this  tissue  possess  vital  contractility,  unless  they  also  contain 
contractile  fibres,  of  another  kind. 

The  mode  of  development  of  the  elastic  tissue  is  unknown. 
Various  opinions  have,  it  is  true,  been  advanced  in  explanation 
of  the  process,  but  they  cannot  be  relied  on. 


General 
nature  and 
properties. 


CARTILAGE. 

This  is  the  well-known  substance  commonly  called  "  gristle.*' 
The  following  are  its  more  obvious  characters.  When  in  mass, 
it  is  opaque  and  of  a  pearly  or  bluish  white  colour,  in  some 
varieties  yellow ;  but  in  thin  slices  it  is  translucent.  Although 
it  can  be  easily  cut  with  a  sharp  knife,  it  is  nevertheless  of  very 
firm  consistence,  but  at  the  same  time  highly  elastic,  so  that  it 
readily  yields  to  pressure  or  torsion,  and  immediately  recovers 
its  original  shape  when  the  constraining  force  is  withdrawn.  By 
reason  of  these  mechanical  properties,  it  is  rather  extensively 
used  in  the  construction  of  the  body.  Its  specific  gravity  is 
115. 


CARTILAGE.  CXXV 

Id  the  early  embryo  the  skeleton  is,  in  great  part,  cartila-  Where 
ginous;    but  the  cartilage  forming  its  different  pieces,  which  TomponrT 
have  the  outward  form  of  the  future  bones,  in  due  time  tmder-  cwr^W* 
goes  ossification  or  gives  place  to  bone,  in  the  greater  part  of  its 
extent  at  least,  and  hence  this  variety  of  cartilage  is  named 
"  temporary/' 

Of  the  permanent  cartilages  a  great  many  are  in  immediate  Peraument 
connexion  with  bone,  and  may  still  be  said  to  form  part  of  the  **™***®*- 
skeleton.  The  chief  of  these  are  the  articular  and  the  costal 
cartilages  ;  the  former  cover  the  ends  or  surfaces  of  bones  in  the 
joints,  and  afford  these  harder  parts  a  thick  springy  boating, 
which  breaks  the  force  of  concussion  and  gives  ease  to  their 
motions ;  the  costal  or  rib-cartilages  form  a  considerable  part  of 
the  solid  framework  of  the  thorax,  and  impart  elasticity  to  its 
walls.  Other  permanent  cartilages  enter  into  the  formation  of 
the  external  ear,  the  nose,  the  eyelids,  the  eustachian  tube,  the 
larynx,  and  the  windpipe.  They  strengthen  the  substance  of 
these  parts  without  undue  rigidity ;  maintaining  their  shape, 
keeping  open  the  passages  through  them  where  such  exist,  and 
giving  attachment  to  moving  muscles  and  connecting  ligaments. 
Many  of  these  have  the  form  of  plates  or  lamellse  of  greater  or 
less  thickness,  and  have  thence  been  called  '^  membraniform 
cartilages ;''  but  to  some  of  them  the  term  is  scarcely  applicable. 

Cartilages,  except  those  of  the  joints,  are  covered  externally  Pericbon- 
with  a  fibrous  membrane  named  the  perichondrium.  "™* 

When  a  very  thin  slice  of  cartilage  is  examined  with  the  Intimate 
microscope,  it  is  seen  to  consist  of  nucleated  cells  disseminated  '"^  °^* 
in  a  solid  mass  or  matrix.     (Figs.  88\  84',  and  35^) 

The  matrix  is  sometimes  transparent,  and  to  all  appearance  Matrix, 
homogeneous  ;  in  other  instances  it  is  dim  and  faintly  granular, 
like  ground  glass,  and  in  some  varieties  of  cartilage  it  is  per- 
vaded by  fine  fibres. 

The  cells,  named  also  cartilage  corpuscles,  have  often  the  ap-  CellH  or 
pearance  of  mere  excavations  in  the  matrix,  their  walls  not  coT^^*'^®*- 
being  distinguishable  from  the  surrounding  mass ;  in  other  in- 
stances the  cell-wall  is  plainly  to  be  seen :  and  even  in  cases  of 
the  former  kind,  though  the  cell-wall  is  invisible  so  long  as  the 
cells  remain  surrounded  by  the  matrix,  it  may  be  seen  in  such 
as  are  occasionally  left  projecting  beyond  the  enveloping  mass 
at  the  edge  of  a  section. 


CXXTl  CARTILAGE. 

Nodei  of  The  nuclei,  which  may  tbt^  from  tihu  to  xtfins  ''f  on  inch  in 

iJea^  diameter,  are  roand,  oral,  angnlar,  ot  irregular.  They  ate 
granulated  or  smooth  on  the  surface,  and  they  sometiroea,  thou^ 
not  often,  exhibit  one  or  two  nucleoli.  Sometimes  the  nucleus 
oontaini  &t  globules,  or  is  entirely  converted  into  fat.  It  is 
often  difficult  to  ray  whether  a  body  contained  within  a  carUlage- 
cell  is  its  nucleus,  or  merely  the  granular  contents  which  have 
shrunk  away  from  its  sides  and  formed  a  maaa  of  the  same 
shape  as  the  cell  itself,  in  which  the  true  nucleus  is  concealed. 
Amnge-  The  cells  are  rarely  dispersed  singly  in  the  matrix ;    they 

^^  *  usually  form  groups  of  different  shapes  and  sizes.  Towards 
the  surface  of  the  cartilage  the  groups  are  generally  flattened 
conformably  with  the  surface  (6g.  S4'),  appearing  narrow  and 
almost  linear  when  seen  edgeways,  as  in  a  perpendicular  section. 
(Fig.  SB',  a.)  The  cells  in  a  group  have  a  strught  ontline 
where  they  adjoin  or  approach  one  another,  but  at  the  drcum- 
ference  of  the  group  their  outline  is  rounded. 

Such  is  the  structure  of  cartilage  in  general,  but  it  is  more 
or  less  modified  in  the  sereral  varieties  of  the  tissue. 
Sinictaraor       In  articular  cartilage,  the  matrix  in  a  thin  section  appears 
SiSL  Flj.Xi'..  Fig.34'.t 


*  Disgrsm  reprcMntiDg  a  verticiJ  section  of  articular  cattilsge,  seen  with 
a  low  magnifying  power,  a.  Flattened  groups  of  eells  near  the  sorbce. 
b.  Oblong  groups,  for  the  most  pan  directed  Tettically.      c.  Part  of   the 

t  A  thin  layer  peeled  off  from  the  sur&ce  of  the  cartilage  of  the  head  of 
the  hamenis,  showiDK  Battened  groapfl  of  cells.  'Hie  nuclei  are  distinctly 
seen,  but  the  limitt  of  the  cells  where  they  adjoin  one  another  are  but  faintly 
indicated.     Magnified  400  diameters. 


dim,  like  ground  glMs,  and  huanalmMt  gitnnlar  wpecl.  The 
cella  aadBadeiaittBiiiaU.  The  gronps  which  they  fonn  "efl»^ 
teoed  ftt  and  near  to  the  Burfece  and  lie  parallel  with  it(fig.  SS,  a, 
utd  fig.  84') ;  deeper  and  nearer  the  bone,  on  the  other  hand,  they 
are  narrow  and  oblong,  lite  short  stringB  of  beads,  and  are  moatly 
directed  TerticsIIy.  (Fig.  SS*.  6, -fig- 35'.)  It  is  well  known 
that  articular  eartUages  readily  break  in  a  direction  perpendicnltr 
to  their  sarfece,  and  the  sotfece  of  the  fracture  appears  to  the 
naked  eye  to  be  striated 
IB  the  BBme  directioD,  'V' 

aa  if  they  had  a  eolnm- 
nar  stmctnre ;  this  has 
been  ascribed  to  the 
vertical  arrangement  of 
the  rows  of  cells,  and 
the  explanation  is  pro- 
pably  correct,  unless, 
perhaps,  it  should  turn 
oat  that  both  the  ar- 
rangement of  the  cells 
and  the  direction  of  the 
fracture  are  the  result 
of  some  determinate 
structure  in  the  matnx 

not  yet  detected.  The  free  snrfece  of  articular  cartilage  is  said  Epithdim 
to  be  covered  with  epithelium  continued  from  that  of  the 
synoTial  membnne,  a  thin  stratum  of  cellular  tisane  being  inter- 
poaed ;  but  the  existence  of  such  a  covering  is  certainly  not 
general,  at  least  in  the  adult.  It  is  easy,  no  doubt,  to  peel 
off  a  thin  film  from  the  surface  of  the  cartilage  of  the  head  of 
the  bomerus  or  femur ;  but  this  superficial  layer  is  really  part 
of  the  cartilage,  and  its  broad  patches  of  cells  with  the  inter- 
mediate matrix  are  not  to  be  mistaken.  (See  fig.  S4'.)  At  the 
same  time,  it  is  true  that  near  the  margin  of  these  cartilages  a 
layer  of  fine  filamentous  tissue,  covered  wilh  epithelium,  is  pro-  . 
longed  a  certain  way  over  their  surface  frxim  the  synovial  mem- 

*  Vartial  Kction  of  uticnlar  cwtilajpe  of  the  head  of  the  humerus. 
A  deep  portion  Dear  the  bone.  Magnified  400  diameten.  Each  cell  eon- 
tMJnt  a  masi  shaped  like  itself,  in  the  inidet  of  which  a  round  nuclens  is 
pobablf  concealer. 
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brane.  The  matrix  of  articular  cartilage  rarely,  op  perhaps 
never,  becomes  pervaded  by  fibres,  Dor  is  it  prone  to  ossify. 
Structure  of  In  the  cartilages  of  the  ribs,  the  corpuscles  or  cells,  which  are  of 
tuLesT^  large  size,  are  also  collected  into  groups.  Near  the  exterior  of 
the  cartilage  they  are  flattened,  and  lie  parallel  with  the  sur&ce, 
forming  a  superficial  stratum  from  sijf  to  -3^75*  of  an  inch  thick. 
As  to  those  situated  more  inwardly,  we  can  sometimes  observe, 
in  a  transverse  slice,  that  they  form  oblong  groups  disposed  in 
lines  radiating  to  the  circumference ;  bnt  this  arrangement  is 
not  constant,  and  they  often  appear  quite  irregular.  The 
matrix  is  tolerably  clear,  except  where  fibres  have  been  de- 
veloped in  it,  in  which  parts  it  is  opaque  and  yellowish.  Such 
fibrous  patches  are  very  frequent ;  the  fibres  are  fine,  straight, 
and  parallel,  appearing  transparent  when  few  together;  they 
withstand  the  action  of  acetic  acid.  It  is  common  to  find  the 
rib  cartilages  extensively  ossified. 

It  was  observed  by  Herissant^  that  the  costal  cartilages,  after 
many  months^  maceration  in  putrid  water,  would  sometimes 
break  up  into  thin  plates,  directed  across  the  axis  of  the  carti- 
lage ;  from  which  he  inferred  that  these  cartilages  were  naturally 
made  up  of  such  transverse  lamellse :  but  the  point  does  not  ap- 
pear to  have  been  further  investigated. 
Stractoreof      The  description  given  of  the  microscopic  characters  of  the 
flalimd^     costal  Cartilages  will  apply  with  little  variation  to  the  ensiform 
naaalcar-     Cartilage  of  the  sternum,  to  the  cartilages  of  the  larynx  and 
tiiageu,         windpipe,  except  the  epiglottis  and  comicula  laryngis,  and  to 
the  cartilages  of  the  nose.      With  the  exception  of  the  last, 
these  resemble  the  rib  cartilages  also  in  their  tendency  to  ossify. 
Yellow  car-       The  epiglottis  and  comicula,  the  cartilages  of  the  ear  and  of 
tiiages.         ^jj^  eyelid,  difiTer  so  much  from  the  foregoing,  both  in  intimate 
structure  and  outward  characters,  that  they  have  been  included 
in  a  class  apart,  under  the  name  of  the  **  yellow^  or  "  spongy"*' 
cartilages.    These  are  opaque  and  yellow,  are  more  flexible  than 
the  ordinary  cartilages,  and  have  little  tendency  to  ossify.    They 
are  made  up  of  cells  and  a  matrix,  but  the  latter  is  everywhere 
pervaded  with  fibres.    (Fig.  86^.)     These  fibres  resist  the  ac- 
tion of  acetic  acid;    they  are  in  most  parts  short,   straight, 
and  confusedly  intersecting  each  other  in  all  directions,  like 

*  Mem.  de  TAcad.  des  Sc.  dc  Paris,  1748. 
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the   filomenlA   in   s    piece  ^'S-  ^■' 

of  fe)t ;   in  sncb  parts  tlie 

matrix  bus  a  rough  indis- 
tinctly gTBDuloT  look.  Here 

ajid   tfaeie    the   fibres   are 

longer   and   more   Rtecicii' 

lated,    but    still    interlace 

at  short  distanceB.     In  thin 

sections    the  cells  readily 

drop  ont  from   the  matrix, 

leaving  empty  the  cavities  which  they  occupied. 

The  characten  of  the  temponry  cartilages  will  be  given  in 

the  account  of  the  formation  of  bone. 

No  nerves  have  been  traced  into  any  of  the  cartilages,  and  ■* 

they  are  known  to  be  destitute  of  sensibility. 

In  the  healthy  stale,  no  blood-vessels  penetrate  the  articular  ^ 

cartilages.     Whatever  nutrient  fluid  they  require  seems  to  be 

derived  firom  the  vessels  of  adjoining  textures,  especially  the 

booe,  and  to  be  conveyed  through  the  tissue  by  imbibition.  In 
the  embryo  a  layer  of  vessels  is  prolonged  some  way  over  the 
sui&ce,  underneath  the  synovial  membrane ;  but,  as  develop- 
ment proceeds,  these  subsynovial  vessels  retire  tovards  the  cir- 
cumference of  the  cartilage,  and  eventually  form  a  narrow  vascular 
border  round  it,  which  has  been  named  the  circulus  articuli 
vasculoauB. 

When  the  tissue  exists  in  thicker  masses,  as  in  the  cartilages 
of  the  ribs,  canals  are  excavated  in  its  substance,  along  which 
vessels  are  conducted  to  supply  nourishment  to  the  part 
too  distant  to  receive  it  from  the  vessels  of  the  perichon- 
diintn.  But  these  canals  are  few  and  wide  apart,  and  the  vessels 
do  not  leave  them  to  ramify  in  the  intermediate  mass,  which  is 
accordingly  quite  extra- vascular.  It  must  be  further  remem- 
bered respecting  these  vascular  canals,  that  many  of  them  lead 
to  spots  where  the  cartilage  is  undergoing  ossiflcation,  and  convey 
vessels  to  supply  the  bony  deposits. 

Ordinary  pennanent  cartilage  contuns  about   three-filths  of  ^ 
iu  weight  of  water,  and  becomes  transparent  by  drying.     By  ^ 

)  <]iainet«r8.      (After  Bal;  in 


ment. 
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boiling  it  in  water  for  15  or  20  hours  it  is  resolved  into  chon- 
drin  (see  page  xxix).  The  temporary  cartilages  are  resolred 
into  a  matter  which  has  the  chemical  reactions  of  chondrin,  bat 
does  not  gelatinize.  The  yellow  cartilages,  by  several  days 
boiling,  yield  a  small  quantity  of  the  same  variety  of  chondrin. 
Cartilage  affords  by  incineration  a  certain  amount  of  mineral 
ingredients ;  8*4  per  cent  of  ashes  were  obtained  from  costal 
cartilages  by  Frommherz  and  Gugert,  and  100  parts  of  these 
ashes  were  found  to  consist  of 


Carbonate  of  soda 

.    35-07 

Sulphate  of  soda 
Chloride  of  sodium 

.      .    24-24 
8*23 

Phosphate  of  soda    . 
Sulphate  of  potash 
Carbonate  of  lime     . 

.      .      0-93 

.      1-20 

.      .    18-37 

Phosphate  of  lime 
Phosphate  of  magnesia 
Oxide  of  iron  and  loss    . 

4-06 

.       .      6-91 

.       1-00 

Derelop-  The  process  by  which  cartilage  is  developed  is  very  imper- 

fectly known  ;  the  following  is  a  summary  of  Schwann^s  obser- 
vations and  views  respecting  it  :«- 

At  first,  nucleated  cells  are  seen  in  a  transparent  intercellular  substance 
or  blastema,  much  softer  than  the  future  matrix.  The  cells  augment  in 
number  and  enlarge  in  size,  though  in  some  cases,  as  will  be  explained,  their 
cavity  is  subsequently  narrowed.  Their  multiplication  may  take  place  by 
endogenous  generation ;  that  is,  by  the  production  of  young  cells  within 
those  already  existing,  whilst  the  parietes  of  the  old  ones  become  blended 
With  the  matrix  ;  or  they  may  increase  in  number  by  the  independent  form- 
ation of  new  cells  in  the  intervals  of  the  old.  Schwann  considers  the  latter 
to  be  the  common  mode.  He  states  that  new  cells  arise  in  the  intercellular 
substance  near  the  surface  of  the  cartilage  and  between  the  more  recent  of 
those  already  formed,  (see  fig.  5'.  ')  and  that  free  nuclei  are  first  generated 
in  the  mass  and  then  the  cell-wall  formed  round  them,  (fig.  5'.  '  and  *).  The 
intercellular  substance  is  at  first  in  very  small  proportion  compared  with  the 
cells,  but  soon  increases  in  quantity  and  acquires  greater  consistency.  Its  in- 
crease may  take  place  by  the  cell-walls  becoming  thickened  and  then  more 
or  less  blended  with  the  surrounding  mass  as  already  described  in  the  case 
of  the  branchial  cartilage  of  the  fishj  (page  xli,  fig.  O'),  or  new  matter  may  be 
deposited  between  the  cells  and  independently  of  them ;  or  both  processes 
may  be  combined.  As  already  stated,  the  nuitrix  in  many  parts  subse- 
quently becomes  fibrous,  affording  an  example  of  the  production  of  fibres  in 
amorphous  matter  without  the  intervention  of  cells  or  nuclei. 
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The  vital  changes  iirhich  occur  in  cartilage  take  place  yerj  Vital  pro- 
alowlj.  Its  mode  of  nutrition  has  been  already  referred  to ;  it 
is  subject  to  absorption,  and  when  a  portion  is  absorbed  in  dis- 
ease or  removed  by  the  knife,  it  is  not  regenerated.  Also, 
when  fractured,  as  sometimes  happens  with  the  rib-cartilages, 
there  is  no  reunion  by  cartilaginous  matter,  but  the  broken 
surfaces  become  connected,  especially  at  their  circumference,  by 
fibrous  or  dense  cellular  tissue,  often  by  a  bony  clasp. 


FIBRO-CARTILAGE. 
This  is  a  substance  consisting  of  a  mixture  of  the  fibrous  and  Ita  genexBl 

uitareand 
pioperticf. 


cartilaginous  tissues,  and  so  far  partaking  of  the  qualities  of  '^*°^*° 


both.     Like  cartilage,  it  possesses  firmness  and  elasticity,  but 
these  properties  are  united  with  a  much  greater  degree  of  flexi-i 
bility  and  toughness.     It  presents  itself  under  various  forms.  Varieties. 
which  may  be  enumerated  under  the  following  heads : — 

1.  Inttrarticular  fibro-cartilages.     These  are  interposed  be-  Intenrti- 
tween  the  moving  sur&ces  of  bones,  or  rather  of  articular  carti-  ^     ' 
lages,  in  several  of  the  joints.     They  serve  to  maintain  the 
apposition  of  the  opposed  surfaces  in  their  various  motions,  to 

give  ease  to  the  gliding  movement,  and  to  moderate  the  effects 
of  great  pressure.  In  the  joint  of  the  lower  jaw  and  in  that  of 
the  clavicle  they  have  the  form  of  round  or  oval  plates,  grow- 
ing thinner  towards  their  centre;  in  the  knee-joint  they  are 
curved  in  form  of  a  sickle,  and  thinned  away  towards  their  con- 
cave firee  edge.  In  all  cases  their  surfaces  are  free  and  covered 
by  the  synovial  membrane  of  the  joint,  while  they  are  fixed  at 
their  circumference  or  extremities. 

2.  The  articular  cavities  of  bones  are  sometimes  deepened  Circmnfei^ 
and  extended  by  means  of  a  rim  or  border  of  fibro-cartilage.     A  maxgiiui]. 
good  example  of  one  of  these  circumferential  or  marginal 
fibro-cartilages  is  seen  in  the  hip-joint,  attached  round  the  lip 

of  the  cotyloid  cavity. 

3.  Connecting  fibro-cartilages  are  such  as  pass  between  the  Connecting. 
adjacent  surfaces  of  bones  in  joints  which  do  not  admit  of  glid- 
ing motion,  as  at  the  symphysis  of  the  pubes  and  between  the 

bodies  of  the  vertebrsQ.  They  have  the  general  form  of  disks,  and 
are  composed  of  concentric  rings  of  fibrous  tissue  with  cartilage 
interposed ;  the  former  predominating  at  the  circumference,  the 
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latter  increasing  towards  the  centre.  The  modifications  which 
they  present  in  particular  instances  are  described  in  the  special 
anatomy  of  the  joints. 

4.  The  bony  grooves  in  which  tendons  of  muscles  glide  are 
lined  with  a  thin  layer  of  fibro-cartilage.  Small  nodules  of  this 
tissue  (sesamoid  fibro-cartilages)  may  also  be  developed  in  the 
substance  of  tendons,  of  which  there  is  an  example  in  the 
tendon  of  the  tibialis  posticus,  where  it  passes  beneath  the  head 
of  the  astragalus.  Lastly,  fibro-cartilage  is  sometimes  con- 
nected with  muscular  tissue,  and  gives  attachment  to  muscular 
fibres,  like  that  which  is  known  to  exist  at  the  orifices  of  the 
heart. 

Fibro-cartilage  appears  under  the  microscope  to  be  made  up 
of  bundles  of  fibres,  like  those  of  ordinary  ligament,  with  carti- 
lage-cells intermixed ;  but  the  proportion  of  the  two  elements 
varies  exceedingly  in  the  different  instances  above  enumerated. 
In  general  the  fibrous  tissue  very  greatly  predominates,  and  in 
some  cases,  as  in  the  interarticular  lamin®  of  the  knee-joint,  it 
constitutes  almost  the  entire  structure.  In  the  intervertebral 
disks  the  cartilage  corpuscles  are  abundant  towards  the  centre  of 
the  mass  where  the  cartilaginous  tissue  prevails,  and  the  sub- 
stance is  softer. 

In  chemical  composition  this  texture  agrees  most  with  liga- 
ment, yielding  gelatin  when  boiled. 

Its  blood-vessels  are  very  few,  and,  according  to  Mr.  Toyn- 
bee,^  are  confined  to  the  parts  that  are  fibrous.  Its  vital 
changes  are  slow ;  it  is  subject  to  absorption,  but  much 
less  readily  so  than  bone;  hence  it  is  no  uncommon  thing  to 
find  the  intervertebral  disks  entire  when  the  adjacent  bodies 
of  the  vertebrae  have  been  destroyed  by  disease.  It  has  not 
much  tendency  to  ossify. 

Little  is  known  concerning  the  mode  of  development  of  fibro- 
cartilage.  Mr.  Toynbee  concludes  from  his  researches  that  the 
cartilaginous  element  is  relatively  more  abundant  at  early 
periods. 

BONE  OR  OSSEOUS  TISSUE. 

The  bones  are  the  principal  oigans  of  support,  and  the  pas- 
sive  instruments   of  locomotion.     Connected   together  in  the 


♦  Phil.  Trans.  1841. 
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skeleton,  they  fonn  a  framework  of  hard  material,  which  affords 
attachment  to  the  soft  parts,  maintains  them  in  their  due  posi- 
tion, and  shelters  such  as  are  of  delicate  structure,  giving 
stability  to  the  whole  fabric,  and  preserving  its  shape ;  and  the 
different  pieces  of  the  skeleton,  being  jointed  moveably  together, 
serve  also  as  levers  for  executing  the  movements  of  the  body. 

In  their  outward  form  the  bones  present  much  diversity,  but  Form  and 
have  been  reduced  by  anatomists  to  the  following  classes  : —  ^iLrterg. 
1.  Long  or  cylindrical,  such  as  the  chief  bones  of  the  limbs.  ciaAsesof 
These  consist  of  a  body  or  shaft,  cylindrical  or  more  frequently  Bones. 
angular  in  shape,  and  two  ends,  or  heads  as  they  are  often  cyiindrud!' 
called,  which  are  usually  much  thicker  than  the  shaft.     The 
heads,    or  ends,   have   smooth  surfaces  for   articulation    with 
neighbouring   bones.       The   shaft    is   hollow  and  filled   with 
marrow,  by  which  sufficient  magnitude  and  strength   are   at- 
tained without  undue  increase  of  weight.     2.  Tabular  or  flat  3-  Tabular 
bones,  like  the   scapula,  the  ilium,  the   ribs,  the   lower  j'aw, 
and  the  bones  forming  the  roof  and  sides  of  the  scull.     Many 
of  these  contribute  to  form  the  walls  of  cavities.      3.  Short  3.  Short  or 
bones,  often  also  called  round  bones,  though  most  of  them  '°^°^ 
rather  are  angular;    the  wrist  and  tarsus  afford   examples   of 
these.     4.    Irregular  or  mixed  bones,  which  would,  perhaps,  4.  Mixed 
be  better  named  '*  complex;''  such  as  cannot  be  entirely  re-  ^'^'^8'*^' 
ferred  to  any  of  the  foregoing   classes.      These  are   mostly 
situated  in  the  median  plane,  and  have  a  complex  but  symme- 
trical figure ;   the  vertebrsB  may  be  taken  as  instances  of  them. 

The  sur&ces  of  bones  present  various  eminences,  depressions,  Surfaces  of 
and  other  marks ;  and,  to  designate  these  in  descriptive  oste-  ^^°*^>* 
ology,  certain  general  terms  are  employed,  of  which  the  follow- 
ing are  those  most  commonly  in  use. 

1.   Eminences.      To  any  prominent  elevation  jutting   out  Eminences. 
from  the  sur&ce  of  a  bone  the  term  **  process''  or  "  apophysis"  ^^"*^'* 
18  applied.     It  often  happens  that  such  a  process  is  originally  physis. 
ossified  separately  from  the  rest  of  the  bone,  and  remains  long 
unconnected  with  the  main  body  (by  osseous  union  at  least)  ;  in 
this  condition  it  is  named  an  ^'  epiphysis."     In  many  bones,  Epiphysis. 
considerable  portions  at  the  extremities  or  most  prominent  parts 
are  originally  ossified  separately  as  epiphyses.     This  is  the  case 
with  the  ends  of  the  long  bones,  and  in  this  instance  the  shaft 
is  named  the  *^  diaphysis."  Diaphysis 
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Earthy  con-  well  known ;  the  other,  which  nearly  agrees  with  it,  was  performed  by  Mr. 

■tituento  Middleton,  in  the  laboratory  of  University  College .• 
more  fally 

considered.  Btnelhu.     Middleton. 
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The  phosphate  of  lime  is  peculiar,  and  passes  in  chemistry  under  the 
name  of  the  "  bone-earth  phosphate.^*  It  is  a  tribasic  phosphate,  consisting 
probably  of  8  equivalents  of  lime  and  1  of  water,  with  3  eq.  of  phosphoric 
acid.  The  carbonate  is  said  by  Denis  to  exist  in  larger  proportion  in  the 
bones  of  children.  The  fluoride  of  calcium  is  found  in  larger  quantity  in 
fossil  than  in  recent  bones, — indeed,  its  presence  in  the  latter  was  lately  de- 
nied altogether ;  but  since  then,  the  original  statements  of  Morichini  and 
of  Berzclius,  to  the  effect  that  it  exists  in  recent  as  well  as  fossil  bones,  have 
been  satisfactorily  confirmed.t 

On  sawing  up  a  bone,  it  will  be  seen  that  it  is  in  some 
parts  dense  and  close  in  texture,  appearing  like  ivory;  in  others 
open  and  reticular:  and  anatomists  accordingly  distinguish 
two  forms  of  osseus  tissue,  viz.  the  compact^  and  the  spongy  or 
wTroOTgy.  cancellated.  On  closer  examination,  however,  especially  with 
the  aid  of  a  magnifying  glass,  it  will  be  found  that  the  bony 
matter  is  everywhere  porous  in  a  greater  or  less  degree,  and  that 
the  difference  between  the  two  varieties  of  tissue  depends  on 
the  different  amount  of  solid  matter  compared  with  the  size  and 
number  of  the  open  spaces  in  each;  the  cavities  being  very 
small  in  the  compact  parts  of  the  bone,  with  much  dense  matter 
between  them  ;  whilst  in  the  cancellated  texture  the  spaces  are 
large,  and  the  intervening  bony  partitions  thin  and  slender. 
There  is,  accordingly,  no  abrupt  limit  between  the  two, — they 
pass  into  one  another  by  degrees,  the  cavities  of  the  compact 
tissue  widening  out,  and  the  reticulations  of  the  cancellated 
becoming  closer  as  they  approach  the  parts  where  the  transition 
takes  place. 

In  all  bones,  the  part  next  the  surface  consists  of  compact  sub- 

*  Philosophical  Magazine,  vol.  xxv.  p.  18. 

t  By  Dr.  Daubeny,  Phil.  Mag.  vol.  xxv.  p.  122 ;  and  Mr.  Middleton, 
loc.  cit. 
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stance,  which  fonns  an  outer  shell  or  crust,  whilst  the  spongy  tex-  Armnge- 
tupc  is  contained  within.  In  a  long  bone,  the  large  rounded  ends  Sl^rent 
are  made  up  of  spongy  tissue,  with  only  a  thin  coating  of  compact  bones. 
substance ;  in  the  hollow  shaft,  on  the  other  hand,  the  spongy 
texture  is  scanty,  and  the  sides  are  chiefly  formed  of  compact 
bone,  which  increases  in  thickness  from  the  extremities  towards 
the  middle,  at  which  point  usually  the  girth  of  the  bone  is  least, 
whilst  the  strain  on  it  is  there  greatest.  In  tabular  bones,  such  as 
those  of  the  scull,  the  compact  tissue  forms  two  plates,  or  tables 
as  they  are  called,  inclosing  between  them  the  spongy  texture, 
which  in  such  bones  is  usually  named  diploe.  The  short  bones, 
like  the  ends  of  the  long,  are  spongy  throughout,  save  at  their  sur- 
face, where  there  is  a  thin  crust  of  compact  substance.  In  the 
irregular  or  mixed  bones,  the  two  substances  have  the  same 
general  relation  to  each  other ;  but  the  relative  amount  of  each 
in  different  parts,  as  well  as  their  special  arrangement  in  par- 
ticular instances,  is  very  various. 

On  close  inspection,  the  cancellated  texture  is  seen  to  be 
formed  of  slender  bars  or  spicula  of  bone  and  thin  lamellae.  Cancellated 
which  meet  together  and  join  in  a  reticular  manner,  producing  **^*"®' 
an  open  structure  which  has  been  compared  to  lattice-work 
(cancelli),  and  hence  the  name  usually  applied  to  it.  In  this 
way  considerable  strength  is  attained  without  undue  weight,  and 
it  may  usually  be  observed  that  the  strongest  laminee  run 
through  the  structure  in  those  directions  in  which  the  bone  has 
naturally  to  sustain  the  greatest  pressure.  The  open  spaces  or 
azeolffi  of  the  bony  net-work  communicate  freely  together ;  in 
the  fresh  state  they  contain  marrow  or  bloodvessels,  and  give 
support  to  these  tender  structures. 

The  compact  tissue  is  also  full  of  holes ;  these,  which  are 
yery  small,  are  best  seen  by  breaking  across  the  shaft  of  a  long  Compact 
bone  near  its  middle,  and  examining  it  with  a  common  magni- 
fying glass.     Numerous  little  round  apertures  (fig.  87^  a)  may 
then  be  seen  on  the  broken  sur&ce,  which  are  the  openings 
of  short  longitudinal  passages  running  in  the  compact  substance, 
and   named  the   Haversian   canals,    after  Clopton  Havers,  an 
English    physician    and    writer   of  the    seventeenth   century,  Canals  of 
who    more    especially    called    attention    to    them.        Blood-  "*^®"' 
vessels  run    in  these    canals,    and    the  widest    of  them  also 
contain  marrow.      They  are  from  i^xr  to  ^^jf  of  an  inch  in 
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diameter :  I  have  measured  some  which  vere  no  more 
than  ^^\^,  but  these  arc  rare ;  the  medium  size  is  about 
ris.  The  widest  are  those  nearest  the  medullarjr  cavity, 
and  they  are  much  smaller  towards  the  drcumference  of 
the  bone.  They  are  quite  short,  as  may  be  seen  in  a 
longitudinal  section,  and  somewhat .  crooked  or  oblique  at 
their  ends,  where  tbey  freely  open  into  one  another,  their 
oblique  communications  connecting  them  both  longitudinally 
and  laterally.  Those  also  which  are  next  the  circumference  of  the 
bone  open  by  minute  pores  on  its  external  Bnriace,  and  the  in- 
nermost ones  open  widely  into  the  medullary  cavity ;  so  that 
these  short  channels  collectively  form  a  sort  of  irregular  net- 
work of  tubes  running  through  the  compact  tissue,  in  which  the 

*  A.  TnuuveiBe  lection  of  a  bone  (ulna)  deprived  of  its  earth  b;  icid. 
The  openioga  of  the  Havernian  canale  seen.  Natural  size.  A  small  portion 
U  shaded  to  indicate  the  part  magnified  in  fig.  b. 

B.  Part  of  the  Beciion  a  magnified  20  diameters.  The  lines  indicating 
the  concentric  lamella  are  seen,  and  unong  them  the  corpuscles  or  lacunn 
appear  as  little  dark  specks. 
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Vessels  of  that  tissue  are  lodged,  and  through  the  medium  of 
irhich  these  vessels  communicate  together,  not  only  along  the 
length  oF  the  bone,  but  from  its  surface  to  the  interior,  through 
the  thickness  of  the  shaft.  The  canals  of  the  compact  tissue  in 
the  other  classes  of  bones  have  the  same  general  characters,  and 
for  the  most  part  run  parallel  to  the  surface. 

On  viewing  a  thin  transverse  section  of  a  long  bone  with  a 
microscope  of  moderate  power,  especially  after  the  earthy  part  has  Lamellar 
been  removed  by  acid  (fig.  37',  b),  the  opening  of  each  Haver-  'f  bomT 
sian  canal  appears  to  be  surrounded  by  a  series  of  concentric 
rings.  This  appearance  is  occasioned  by  the  transverse  sections 
of  concentric  lamellse  which  surround  the  canals.  The  rings 
are  not  all  complete,  for  here  and  there  one  may  be  seen  end- 
ing between  two  others.  In  some  of  the  sets  the  rings  are 
nearly  circular,  in  others  oval, — differences  which  seem  mostly 
to  depend  on  the  direction  in  which  the  canal  happens  to  be  cut : 
the  aperture,  too,  may  be  in  the  centre,  or  more  or  less  to  one 
side,  and  in  the  latter  case  the  rings  are  usually  narrower  and 
closer  together  on  the  side  towards  which  the  aperture  deviates. 
Again,  some  of  the  apertures  are  much  lengthened  or  angular 
in  shape,  and  the  lamellae  surrounding  them  have  a  correspond- 
ing disposition.  Besides  the  lamellse  surrounding  the  Haversian 
canals,  there  are  others  disposed  conformably  with  the  circum- 
ference of  the  bone  (fig.  87^  b  a),  and  which  may  therefore  be 
said  to  be  concentric  with  the  medullary  canal ;  some  of  these 
are  near  the  surface  of  the  bone,  others  run  between  the  Ha- 
versian sets,  by  which  they  are  interrupted  in  many  places. 
Lastly,  in  various  parts  of  the  section,  lines  are  seen  which 
indicate  lamellae,  differing  in  direction  from  both  of  the  above- 
mentioned  orders. 

The  appearance  in  a  longitudinal  section  of  the  bone  is  in 
harmony  with  the  account  just  given :  the  sections  of  the 
lamellse  are  seen  as  straight  and  parallel  lines,  running  in  the 
longitudinal  direction  of  the  bone,  except  when  the  section  hap- 
pens to  have  passed  directly  or  slantingly  across  a  canal ;  for 
wherever  this  occurs  there  b  seen,  as  in  a  transverse  section,  a 
series  of  rings,  generally  oval  and  much  lengthened  on  account 
of  the  obliquity  of  the  section. 

The   cancellated   texture  has   essentially  the   same   lamel- 
lar  stmctture.      The  slender  bony  walls  of  its  little  cavities 
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or  sreolee  arc  made  up  of  superimposed  lamelle,  like  those  of 
the  Haversiao  canals  (fig.  37',  b,  b),  only  they  have  fewer 
lameDse  in  proportion  to  the  width  of  the  cavities  which  they 
surround  ;  and,  indeed,  the  relative  amount  of  solid  matter  and 
open  space  constitutes,  as  already  said,  the  only  difference 
between  the  two  forms  of  bony  tissue ;  tlie  intimate  stroctnre  of 
the  solid  substance  and  the  manner  of  its  disposition  round  the 
cavities  being  essentially  the  same  in  both. 

All  over  the  section  numerous  little  dark  specks  aie  seen 
among  the  lamellte.  These  were  named  the  "  osseous  cor- 
puscles;" but  as  it  is  now  known  that  they  are  in  reality 
minute  cavities  existing  in  the  bony  substance,  the  name  of 
'*  lacunae"  has  since  been  more  fittingly  applied  to  them.  To  see 
the  lacunse  properly,  however,  sections  of  unsoflened  bone  must 
be  prepared  and  ground  very  thin,  and  a  magnifying  power  of 
from  200  to  SOO  must  be  employed.  Such  a  section,  viewed 
with  Iransmilted  light,  has  the  appearance  represented  in  fig.  88'. 

Fig.  38-.* 


*  TrsDBTene  Ecctiun  of  compact  tiesuc  (of  humerus)  niagni6«)  about 
ISO  tliiunclcrs.  Tlircc  of  the  Haversian  canals  ar«  eecn,  wilh  their  concen- 
tric rings ;  also  llic  corpuEcli-s  or  lacuiiie,  wilh  the  canaliculi  extending 
from  them  across  ihe  direclion  of  the  laniellee.  The  Haveraian  apertures 
had  got  filled  wilh  debria  in  grinding  down  the  scclion,  and  iherefoiu  appew 
blntk  ill  the  figure,  which  represents  the  object  as  viewed  wilh  transmitted 
light. 
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The  opeBings  of  tbe  Haversian  canals  are  seen  with  their 
encircliog  lamellse,  and  among  these  the  corpuscles  or  lacunsB, 
which  are  mostly  ranged  in  a  corresponding  order,  appear  as  black 
or  very  dark  brown  and  nearly  opaque,  oblong  spots,  with  fine 
dark  lines  extending  from  them,  and  causing  them  to  look  not 
unlike  little  black  insects ;  but  when  the  same  section  is  seen 
against  a  dark  ground,  with  the  light  falling  on  it  (as  we  usually 
Tiew  an  opaque  object),  the  little  bodies  and  lines  appear 
quite  white,  like  figures  drawn  with  chalk  on  a  slate,  and  the 
intermediate  substance,  being  transparent,  now  appears  dark. 

The  lacunce,  as  already  said,  are  minute  recesses  in  the  bone,   canalicaU. 
and   the  lines  extending  from  them  are  fine  pores  or  tubes 
named   **  canaliculi,  ^"^  which  issue   from    their    cavity.       The 
true  nature  of  the  canaliculi,  as  well  as  of  the  lacunae,  may  be 
seen  by  watching  the  passage  of  fluids  along  them. 

The  lacunse  present  some  variety  of  figure,  but  in  such  a  sec- 
tion as  that  represented  they  for  the  most  part  appear  irregu- 
larly fusiform,  and  lie  nearly  in  the  same  direction  as  the  lamellae 
between  which  they  are  situated  ;  or,  to  speak  more  correctly, 
the  little  cavities  are  flattened  and  extended  conformably  with 
the  lamellae;  for  when  the  bone  is  cut  longitudinally,  their  sec- 
tions still  appear  fusiform,  and  are  lengthened  out  in  the  direction 
of  the  lamellae.  The  canaliculi,  on  the  other  hand,  pass  across  the 
lamellae,  and  they  communicate  with  those  proceeding  from  the 
next  range  of  lacunae,  so  as  to  connect  the  little  cavities  with  each 
other ;  and  thus,  since  the  canaliculi  of  the  most  central  range 
open  into  the  Haversian  canal,  a  system  of  continuous  passages 
is  established  by  these  minute  tubes  and  their  lacunae,  along 
which  fluids  may  be  conducted  from  the  Haversian  canal  through 
its  series  of  surrounding  lamellae ;  indeed  it  seems  probable  that 
the  chief  purpose  of  these  minute  passages  is  to  convey  nutrient 
fluid  firom  the  vascular  Haversian  canals  through  the  mass  of  hard 
bone  which  lies  around  and  between  them.  In  like  manner  the 
canaliculi  open  into  the  great  medullary  canal,  and  into  the  cavi- 
ties of  the  cancellated  texture ;  for  the  thin  bony  parietes  of 
these  cavities  contain  lacunae,  as  indeed  all  parts  of  the  bony  tis- 
sue. Mr.  Tomes  has  remarked  that  the  lacunae  belonging  to  one 
system  of  Haversian  lamellae  do  not  often  communicate  with 
those  of  another ;  the  outermost  of  the  series,  it  is  true,  send 
oiF  canaliculi  from  their  further  side ;  but  these  canaliculi,  for 
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the  most  part,  tarn  or  ^^  droop  back"^  again  towaida  the  centre. 
The  opaque  whiteness  of  the  lacunae  and  canaliculi  may  be  re- 
moved by  an  acid  ;  it  seems  to  be  owing  to  some  peculiarity  in 
the  osseous  matter  which  immediately  adjoins  these  cavities  and 
forms  their  sur&ce  or  parietes,  and  which  may  differ  perhaps  in 
its  state  of  aggregation :  there  is  no  sufficient  reason  for  be- 
lieving that  this  opaque  bone  contains  more  earth  than  the 
surrounding  transparent  part,  as  was  at  one  time  supposed. 
Stractara  of  To  retum  to  the  lamellae.  With  a  little  pains  thin  films 
melke.  ™^7  ^^  peeled  off  in  a  longitudinal  direction  from  a  piece  of 

bone  that  has  been  softened  in  acid.  These  for  the  most  part 
consist  of  several  laminae,  as  may  be  seen  at  the  edge,  where  the 
different  layers  are  usually  torn  unequally  and  some  extend 
farther  than  others.  Examined  in  this  way,  under  the  micro- 
scope, the  lamellae  are  seen  to  be  perforated  with  fine  apertures 
placed  at  very  short  distances  apart.  These  apertures  were 
described  by  Deutsch,*  but  they  have  not  much  attracted  the 
notice  of  succeeding  observers:  they  appear  to  me  to  be  the 
transverse  sections  of  the  canaliculi  already  described,  and  their 
relative  distance  and  position  accord  sufficiently  with  this  ex- 
planation. According  to  this  view,  therefore,  the  canaliculi 
might  (in  a  certain  sense)  be  conceived  to  result  from  the  ap* 
position  of  a  series  of  perforated  plates,  the  apertures  of  each 
plate  corresponding  to  those  of  the  plates  contiguous  with  it ; 
in  short,  they  might  be  compared  to  holes  bored  to  some  depth 
in  a  straight  or  crooked  direction  through  the  leaves  of  a  book, 
in  which  case  it  is  plain  that  the  perforations  of  the  adjoining 
leaves  would  correspond. 

But  the  lamellae  have  a  further  structure.  To  see  this  the 
thinnest  part  of  a  detached  shred  or  film  must  be  examined,  as 
shewn  in  fig.  89^;  it  will  then  appear  plainly  that  they  are 
made  up  of  transparent  fibres,  decussating  each  other  in  form  of 
an  exceedingly  fine  net-work,  and  that  the  perforations  corre- 
spond to  the  intervals  or  openings  between  the  reticulated  fibres. 
The  fibres  intersect  obliquely,  and  they  seem  to  coalesce  at 
the   points   of  intersection,   for   they  cannot   be    teased    out 


♦  Not  having  been  able  to  see  Deutsch*s  work  ^De  Penitiori  Ossium 
Structure),  I  refer  to  the  account  of  his  observations  given  by  Miiller  in  his 
Physiology,  1st  edit.,  page  377  of  Translation. 
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from  one  another ;    but  at  the  torn  ^'S-  ^■* 

edge  of  the  lunella  they  may  often 
be  seen  separate  for  a  little  vay, 
standing  out  like  the  threads  of  a 
hinge.  Most  generally  they  are 
straight,  as  represented  in  the  Ggure ; 
but  they  are  not  always  so,  for  In  some 
parts  they  assume  a  curvilinear  di- 
rection. Acetic  acid  causes  these 
fibres  to  swell  up  and  become  indis- 
tinct, like  the  white  fibres  of  cellular 
and  fibrous  tissue. 

It  thus  appears  that  the  animal  tissue  of  bone  U  made  up  of  enperhnposed  portbcr 
lamina,  and  that  these  lamina  are  composed  of  fine  reticular  fibres.  This  nnuulfa. 
is  mtquestionablf  the  genera]  atTuctiire  ;  but  it  may  be  atlied,  Is  it  uni- 
venal  ?  I  am  not  prepared  to  answer  this  queation  in  the  affirmative,  for, 
besides  what  maj  be  inferred  from  the  development  of  bone,  I  have  seen 
here  and  there  in  the  softened  adult  bone  an  appearance  as  if  of  flattened 
cells  connected  together  tj  their  edges.  1  am  disposed  to  think  that  this 
apparently  cellular  structure,  which  is  not  general,  occurs  chiefly  at  the 
ciTGumfercnee  of  a  Beries  of  HaveTsian  lamellee, — that  is,  beyond  the  outer- 
most of  the  aeries. 

Another  question' refers  to  the  mode  in  which  the  earthy  particles  are 
emuKCted  with  the  animal  texture.  We  know  that  the  combination  it  Tery 
intimate,  but  the  manner  in  which  it  is  effected  is  not  clear.  Mr.  Tomes 
baa  pointed  out,  that,  by  calcination,  or  by  prolonged  boiling  in  a  Papin's 
digester,  the  osseous  substance  may  be  obtained  in  form  of  minalc  gmmilcs, 
Taryiog  in  size  from  ^Jg,  to  ^^  of  an  inch.  He  states  that  they  cohere 
firmly  together,  snd  in  some  few  instances  he  has  met  with  a  very  minute 
netwOTk,  which  seemed  adapted  to  receire  them  in  its  interstioes.t  Fine 
spicola  of  growii^  bone  have  often  a  very  decidedly  granular  aspect. 

The   periosteum,   as  already  stated,   is  a  fibrous  membrane  PeruMteum. 
which  covers  the  bones  externally.     It  adheres  to  them  very 
firmly,  and  invests  every  part  of  their  surfoce,  except  where 
they  are  covered  with  cartilage  or  connected  to  other  bones  by 
fibro-cartilage.     Numerous  bloodvessels,  destined  for  the  bone, 

*  Thin  layer  peeled  off  from  a  softened  bone,  as  it  appears  under  a  mag- 
nifyjiu  power  of  400.  The  figure,  which  is  intended  to  represent  the 
reticuur  structure  of  a  lamelU,  gives  a  better  idea  of  the  object  when  held 
rather  &rther  off  than  usual  from  the  eye. 

t  Todd  and  Bowman,  Physiological  Anatomy,  p.  108. 
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ramify  in  the  periosteum,  and  at  length  send  their  minute  branches 
into  the  Haversian  canals  of  the  compact  substance,  accom- 
panied by  processes  of  filamentous  tissue  derived  from,  or  at 
least  continuous  with,  the  periosteum.  Pappenheim*  has  re- 
cently stated  that  he  has  seen  numerous  fine  nervous  filaments 
in  the  periosteum,  chiefly  associated  with  the  arteries ;  but  the 
statement  stands  in  need  of  confirmation. 

The  chief  use  of  this  membrane  is  evidently  to  siipport  the  vessels  going^ 
to  the  bone^  and  afford  them  a  bed  in  which  they  may  subdivide  into  fine 
branches,  and  so  enter  the  dense  tissue  at  numerous  points.  Hence,  when 
.  the  periosteum  is  stripped  off  at  any  part,  there  is  great  risk  that  the  de- 
nuded portion  of  the  bone  will  die  and  exfoliate.  The  periosteum  also  con> 
tributes  to  give  firmer  hold  to  the  tendons  and  ligaments  where  they  are 
fixed  to  bones  ;  indeed,  these  fibrous  structures  become  continuous  and  in- 
corporated with  it  at  their  attachment. 

Marrow.  The  marrow  (medulla  ossium)  is  lodged  in  the  interior  of  the 

bones ;  it  fills  up  the  hollow  shaft  of  long  bones  and  occupies 
the  cavities  of  the  cancellated  structure;  it  extends  also  into  the 
Haversian  canals — ^at  least,  into  the  larger  ones — along  with  the 
vessels.  Like  ordinary  adipose  tissue,  it  consists  of  vesicles  con- 
taining fat,  with  bloodvessels  distributed  to  them.  A  fine  layer  of 
a  highly  vascular  cellular  tissue,  lines  the  medullary  canal,  as  well 
as  the  smaller  cavities  which  contain  marrow ;  this  is  named  the 
medullary  membrane,  or  internal  periosteum  ;f  its  vessels  partly 
supply  the  contiguous  osseous  substance,  and  partly  proceed  to 
the  clusters  of  adipose  vesicles,  among  which  there  is  but  very 
little  cellular  tissue,  in  consequence  perhaps  of  their  being  con- 
tained and  supported  by  bone. 

The  marrow  serves  th^  same  general  purposes  in  the  economy  as  ordinary 
fat.  Placed  within  the  bones,  which,  are  made  hollow  for  the  sake  of 
lightness,  it  serves  as  a  light  and  soft  material  to  fill  up  their  cavities  and 
support  their  vessels.  In  birds,  for  the  sake  of  still  further  lightening 
their  skeleton,  the  larger  bones,  in  place  of  being  filled  with  marrow, 
contain  air,  which  passes  into  them  from  the  lungs  by  openings  at  their 
extremities.  Even  in  man  there  are  certain  hollow  bones  of  the  cranium 
and  face  which  are  naturally  filled  with  air.     The  cavities  of  these  bones 

•  MuUer's  Archiv.  1843,  p.  4i3. 

t  Dr.  Walshe  suggests  the  term  endoUeum,  which  seems  a  very- suitable 
one. 
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are  named  sinuses  ;  they  open  into  the  adjoining  air  passages,  and  are  lined 
with  a  prolongation  of  the  mucous  membrane,  underneath  which  is  a  thin 
periosteum. 

The  bones  do  not  at  first  contain  marrow  ;  in  the  foetus  their  cavities  are 
filled  with  a  transparent  reddish  fluid,  like  bloody  serum,  only  more  con- 
sistent and  tenacious.  In  dropsical  subjects  also,  the  marrow,  like  the 
rest  of  the  fat,  is  consumed  to  a  greater  or  less  extent,  its  place  being  occu- 
pied by  a  serous  fluid. 

The  bones  are  well  supplied  with  bloodvessels.     A  network  Blood- 
of  periosteal  vessels  covers  their  outward  surface,  others  penetrate  ^eb  reL- 
to  the  cavities  of  the  spongy  part  and  the  medullary  canal,  on  tion  to  the 
the  sides  of  which  they  ramify,'  and  fine  vessels  run  through  all  ^b^^' 
parts  of  the  compact  tissue  in  the  Haversian  canals.      The  sides 
of  these  internal  cavities  and  canals  make  up  together  a  laige 
extent  of  inward  surface  on  which  vessels  are  spread.     The  nu- 
tritious fluid  conveyed  by  these  vessels  no  doubt  escapes  through 
their    coats  and  permeates   the   surrounding    dense    bone    in- 
terposed between  the  vascular  canals ;  and  it  seems  highly  pro- 
bable that  the  system  of  lacunse  and  communicating  canaliculi, 
already  described,  is  a  provision  for  conducting  the  fluid  through 
the  hard  mass.    When  a  bone  is  macerated,  its  vessels  and  mem* 
branes  are  destroyed,  whilst  the  intermediate  true  bony  matter, 
being  of  an  incorruptible    and  persistent  nature,  remains;    a 
process  which,  for  obvious  reasons,  cannot  be  eflTected  with  the 
soft  tissues  of  the  body. 

The  vessels  of  bone  may  be  recognized  while  it  is  yet  fresh  How  seen. 
by  the  colour  of  the  blood  contained  in  them ;  but  they  are  ren- 
dered much  more  conspicuous  by  injecting  a  limb  with  size  and 
vermilion,  depriving  the  bones  of  their  earth  by  means  of  an 
acid,  then  drying  them  and  putting  them  into  oil  of  turpentine, 
by  which  process  the  osseous  tissue  is  rendered  transparent,  whilst 
the  injected  matter  in  the  vessels  retains  its  red  colour  and  opa- 
city.   Numberless  small  vessels  derived  from  the  periosteum,  as  Vessels  of 
already  mentioned,  pass  along  the  Haversian  canals  in  the  com-  ^^J^^^^j^ 
pact  substance.     These  are  both  arterial  and  venous,  but,  ac- 
cording to  Todd  and  Bowman,  the  two  kinds  of  vessels  occupy 
distinct  passages;  and  the  veins,  which  are  the  larger,  present 
at  irregular  intervals,  pouch-like  dilatations  calculated  to  serve 
as  reservoirs  for  the  blood,   and  to  delay  its  escape  from  the 
tissue.      Arteries,  of  larger  size  but  fewer  in  number,  proceed  to 
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the  cancellated  texture.  In  the  long  bones  numerous  apertures 
may  be  seen  at  the  ends,  near  the  articular  surfaces ;  some  of 
these  give  passage  to  the  arteries  referred  to,  but  the  greater 
number,  as  well  as  the  largest  of  them,  are  for  the  veins  of  the 
cancellated  texture,  which  run  separately  from  the  arteries. 
Lastly,  a  considerable  artery  goes  to  the  marrow  in  the  central 
part  of  the  bone ;  in  the  long  bones  this  medullary  artery,  often, 
but  improperly,  called  "  the  nutritious  artery, '^  passes  into  the 
medullary  canal,  near  the  middle  of  the  shaft,  by  a  hole  running 
obliquely  through  the  compact  substance.  The  vessel,  which  is 
accompanied  by  one  or  two  veins,  then  sends  branches  upwards 
and  downwards  to  the  marrow  and  medullary  membrane  in  the 
central  cavity  and  adjoining  the  Haversian  canals.  Its  ramifi- 
cations anastomose  with  the  arteries  of  the  compact  and  can- 
cellated structure;  indeed,  there  is  a  free  communication 
between  the  finest  branches  of  all  the  vessels  which  proceed  to 
the  bone,  and  there  is  no  strictly  defined  limit  between  the 
parts  supplied  by  each.  In  the  thigh-bone  there  are  two 
medullary  arteries  entering  at  different  points. 

The  veins  of  the  cancellated  texture  are  peculiar  and  de- 
serve special  notice.  They  are  large  and  numerous,  and 
run  separately  from  the  arteries.  Their  arrangement  is 
best  known  in  the  bones  of  the  skull,  where,  being  lodged  in 
the  diploe  or  spongy  texture  between  the  outer  and  inner 
compact  tables,  they  have  received  the  name  of  the  diploic 
veins.  They  run  in  tortuous  canals  in  the  cancellated  structure, 
the  sides  of  which  are  constructed  of  a  thin  lamella  of  bone, 
perforated  here  and  there  for  the  admission  of  branches  from 
the  adjoining  cancelli.  The  veins,  being  thus  inclosed  and  sup- 
ported by  the  hard  structure,  have  exceedingly  thin  coats. 
They  issue  from  the  bone  by  special  apertures  of  large  size.  A 
similar  arrangement  is  seen  in  the  bodies  of  the  vertebrae,  from 
whence  the  veins  come  out  by  large  openings  on  the  posterior 
surface. 

The  lymphatics  of  the  bones  are  but  little  known;  still, 
there  is  evidence  of  their  existence,  for,  independently  of  the 
authority  of  Mascagni,  (which  is  of  less  value  in  this  particular 
instance,  inasmuch  as  he  does  not  state  expressly  that  he  in- 
jected the  vessels  which  he  took  for  the  lymphatics  of  bone), 
we  have  the  testimony  of  Cruikshank,  who  injected  lymphatics 
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coming  out  of  the  body  of  one  of  the  dorsal  veKebrse,  in  the 
substance  of  which  h^  also  saw  them  ramifying.* 

Fine  filaments  of  nerves  have  been  seen  passing  into  the  Nerves. 
medullary  canal  of  some  of  the  long  bones  along  with  the  artery, 
bat  their  farther  distribution  is  doubtful;  and,  as  far  as  can  be 
judged  from  observations  on  man  and  experiments  on  the  lower 
animals,  the  bones,  as  well  as  their  investing  periosteum,  are 
scarcely  if  at  all  sensible  in  the  healthy  condition,  although 
they  are  painfully  so  when  inflamed. 

Some  bold  that  the  same  is  true  of  the  marrow,  or  rather  the  medullary 
membrane ;  others,  among  whom  are  Duvemey  and  Bichat,  afHrm,  on  the 
eontrarj,  that  the  medullary  tissue  is  sensible.  They  state  that,  on  sawing 
through  the  bone  of  a  living  animal,  and  irritating  the  medullary  mem- 
brane by  passing  a  probe  up  the  cavity  or  by  iiyecting  an  acrid 
fluid,  very  unequivocal  signs  of  pain  will  be  manifested.  Beclard,  who 
affirms  the  same  fiust,  points  out  a  circumstance  which  may  so  far  account 
for  the  result  occasionally  turning  out  differently, — namely,  that  when  the 
bone  happens  to  be  sawn  through  above  the  entrance  of  the  medullary 
artery,  the  nerves  going  along  with  that  vessel  are  divided,  and  the  mar- 
row consequently  rendered  insensible,  as  happens  with  any  other  sensible 
part  when  its  nerves  are  cut. 

Formation  and  growth  of  bone, — The  foundation  of  the  Early  con- 
skeleton  is  laid  at  a  very  early  period,  for  among  the  parts  that  ^^^°,"  °^ 
appear  soonest  in  the  embryo,  we  distinguish  the  rudiments  of 
the  vertebrae  and  base  of  the  skull,  which  afterwards  form  the 
great  median  column  to  which  the  other  parts  of  the  bony 
fabric  are  appended.  But  it  is  by  their  outward  form  and 
situation  only,  that  the  parts  representing  the  future  bones  are 
then  to  be  recognized;  for  at  that  early  period  they  do  not 
differ  materially  in  substance  from  the  other  structures  of  the 
embryo,  being,  like  these,  made  up  of  granular  corpuscles  or 
elementary  cells  united  together  by  a  soft  amorphous  matter  or 
blastema.  Very  soon,  however,  they  become  cartilaginous,  and 
ossification  in  due  time  beginning  in  the  cartilage  and  con- 
tinuing to  spread  from  one  or  from  several  points,  the  bone  is  at 
length  completed. 

But  while  it  is  true  with  respect  to  the  bones  generally,  that  Two  modes 
their  ossification  commences  in  cartilage,  it  is  not  so  in  every  ofotnficar 


Anatomy  of  the  Absorbing  Vessels,  1790,  p.  198. 
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instance.  The  tabular  bones,  forming  tbe  roof  of  the  skull, 
may  be  adduced  as  a  decided  example  to  the  contrary ;  in  these 
the  ossification  goes  on  in  a  membranous  tissue  quite  different 
in  its  nature  from  cartilage  ;*  and  even  in  the  long  bones,  in 
which  ossification  undoubtedly  commences  and  to  a  certain 
extent  proceeds  in  cartilage,  it  will  be  afterwards  shown  that 
there  is  much  less  of  the  increment  of  the  bone  really  owing  to 
that  mode  of  ossification  than  is  generally  believed.  It  is 
necessary,  therefore,  to  distinguish  two  species  or  modes  of 
ossification,  which  for  the  sake  of  brevity  may  be  called  the 
intramembranous  and  the  intracartilagtnous. 

Ossification  in  membrane, — The  tabular  bones  of  the  cra- 
nium, as  already  said,  afford  an  example  of  this  mode  of  ossifi- 
cation. The  base  of  the  skull  in  the  embryo  is  cartilaginous; 
but  in  the  roof,  that  is  to  say,  the  part  comprehending  the 
parietal,  the  upper  and  greater  part  of  the  fi-ontal,  and  a  certain 
portion  of  the  occipital  bones,  we  find  (except  where  there 
happen  to  be  commencing  muscular  fibres)  only  the  integu- 
ments, the  dura  mater,  and  an  intermediate  membranous  layer, 
which  differs  from  cartilage  in  its  intimate  structure  as  well 
as  in  its  more  obvious  characters,  and  in  which  the  ossification 
proceeds. 

The  commencing  ossification  of  the  parietal  bone,  which  may 
be  selected  as  an  example,  appears  to  the  naked  eye  in  form  of  a 
network,  the  little  bars  or  spicula  of  bone  running  in  various 
directions,  and  meeting  each  other  at  short  distances.  By  and 
by  the  ossified  part,  becoming  extended,  gets  thicker  and 
closer  in  texture,  especially  towards  the  centre,  and  the  larger 
bony  spicula  which  now  appear,  run  out  in  radiating  lines  to 
the  circumference ;  the  ossification  continuing  thus  to  spread 
and  consolidate  until  the  parietal  meets  the  neighbouring  bonds, 
with  which  it  is  at  length  united  by  suture. 

The  adjoining  figure  (40')  represents  the  parietal  bone  of  an 
embryo  sheep,  about  two  inches  and  a  half  long,  and  shows  the 
character  of  the  ossification  as  it  appeare  when  the  object  is 
magnified  about  twelve  diameters.      The  bone  is  formed  in 


*  This  fact  was  pointed  out  and  insisted  on  by  Dr.  Nesbitt,  who  distin- 
guishes the  two  diirerent  modes  of  ossification,  ana  so  far  his  \'iews  are  quite 
correct. — See  his  Human  Osteogeny,  Lond.  1736. 
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membnne  u   in   tie  haman  fcetas,  but  a   thin  plate  of  car- 
tilage rises  up  on  its  inside  from  the  base  of  the  sknll.     The 
ossification,  how- 
Pig.  Atf.*  ever,  ia  decidedly 
, —                                      unconnected  with 
1  h  I                                   the  cartilage,  and 
^~-'                                goes    on    in     a 
^_.~-'-''         "     ~— .  ^                             membrane     lying 
outside      of     it. 
•*  The  cartilaginous 
\        plate  ia   not   re- 
'i       presented  in    the 
j       figure,  but  a  dot- 
I        ted   line,    a,    i, 
near     the      top, 
,         marks  the  height 
f         to  which  it  reach- 
ed, and  from  this 
'      it    will   be    seen 
/        that  the  ossifica- 
/         tion  extended  be- 
'  yondthecartilage. 
In  the  regign  of 
the  frontal   bone 
the  cartilage  does 
not  even  tiae  so  high.     In  both  cases  its  limit  is  well  defined, 
ud  ondei  the  microscope  it  presents  a  decided  contrast  to  the 
adjacent  membrane. 

When  further  examined  with  a  higher  magnifying  power, 
the  tissue  or  membrane  in  which  the  ossification  ia  proceeding, 
appeals  to  be  made  up  of  fibres  and  granular  corpuscles,  with 
■  loft,  amorphous  or  &intly  gianukr  uniting  matter.  The 
filsea  have  the  characters  of  the  white  fibres,  or  rather  &sciculi, 
of  the  cellular  and  the  fibrous  tissue,  and  are  similarly  affected 
by  acriic  acid.     The  corpuscles  are  for  the  most  part  true  cella, 

*  Parietal  bone  of  an  embryo  sheep.  Bize  of  the  embryo,  SJ  inches. 
The  soikll  upper  figure  representB  the  bone  of  the  natural  sue,  the  larser 
%Tue  ia  magnified  about  lif  diameteia.  The  curved  line,  a,  b,  marks  the 
hngfat  to  which  the  subjacent  cartilaginous  lamella  extended.  A  few  ineu- 
Wd  particles  of  bone  are  seen  near  the  circumference,  an  appearance  which 
ia  ^nite  common  at  this  stage. 
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with  an  envelope  and  gtunaln  contents;  some  abont  the  nzcof 
blood- particles,  but  many  of  them  two  or  three  times  larger.  In 
certain  parts  the  fibres,  but  in  most  the  corpuscles,  predominate; 
and  on  the  whole  the  structure  might  be  sud  to  be  not  unlike 
that  of  a  fibrous  membrane  in  an  early  stage  of  development. 
The  bone,  seen  by  transmitted  light,  is  dark  and  opaque,  and 
near  the  growing  edge  it  is  decidedly  granular. 

On    now   observing   more    closely  the   bony   processes    or 
spicula  at  the  circumference,  where  they  shoot  into  the  mem- 
brane (as  in  fig.  41'), 
^'8-  ^^'•*  it  will  be  seen,  as  yon 

trace  them  into  the  soft 
tissue,  that  they   gra- 
dually lose  their  opaque 
and  granular  character, 
indicative  of  earthy  im- 
pregnation, and  are  pro* 
longed  a  little  way  into 
the  membrane,  in  form 
of  bundles    of    trans- 
parent fibres,  having  all 
the  characters  of  those 
of  fibrous  tissue.   These 
fibres  are  in  some  parts 
closely     gathered    into 
thick  bundles,  but  more 
generally    the   fasciculi 
are  smaller,  and  irre^- 
larly  interlaced   or  re- 
ticulated,  with  corpuscles  lying  between  them;    and  we  may 
oden  observe  that  where  the  earthy  deposit  is  advancing   to 
invade  the  fibres,  the  recently  and  as  yet  imperfectly  calcified 
bone  with  which  they  are  continuous,  presents  a  similar  open 
and  coarsely  reticular  structure ;  though  the  older,  harder,  and 
more  opaque  part  is  comparatively  solid  and  compact.     The 

.  ■  The  growinf  enda  of  two  hony  spicula  from  the  frontal  bone  of  an 
embryo  dog,  highly  magnified.  The  Bunuunding  tnembmne  has  been  k- 
moved,  and  most  of  the  corpnsclw  ate  washed  away,  to  show  more  evidently 
the  tranapaieQt  soft  fibres  prolonged  from  the  boQC,  with  the  dark  earthy 
deposit  advancing  into  them. 
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appearance  referred  to  is  especially  well  seen  at  those  places 
vheie  a  cross  bridge  of  bone  is  being  formed  between  two  long 
spicula;  we  may  there  distinguish  the  clear  soft  fibres  which 
haye  already  stretched  across  the  interval,  and  the  dark  granular 
opacity  indicating  the  earthy  deposit  may  be  perceived  ad- 
Tuidng  into  them  and  shading  off  gradually  into  their  pellucid 
substance  without  a  precise  limit. 

It  thus  appears  that  in  the  intra-membranous  ossification  the 
growing  bone  shoots  into  the  soft  tissue,  in  form  of  transparent 
fibres,  resembling  those  of  fibrous  texture,  more  or  less  intermixed 
with  granular  corpuscles,  find  that  these  fibres  become  charged 
with  earthy  salts.  As  to  the  cells  or  corpuscles,  they  certainly 
seem  to  be  in  some  way  involved  in  the  ossification  along  with 
the  fibres,  but  I  am  not  able  to  say  what  precise  share  they  have 
in  the  process.  It  has  been  supposed  that  they  eventually  form 
the  hcunsd  of  the  bone ;  but  we  shall  enter  upon  this  question 
afterwards. 

As  the  bone  extends  in  circumference,  it  also  increases  in 
thickness,  the  vacuities  between  the  bony  spicula  become  nar- 
rowed or  disappear,  and  at  a  more  advanced  period  the  tabular 
bones  of  the  cranium  are  tolerably  compact  towards  the  centre, 
although  their  edges  are  still  formed  of  slender  radiating  pro- 
cesses.   At  this  time  also  numerous  furrows  are  grooved  on  the 
sorfiice  of  the  bone  in  a  similar  radiating  manner,  and  towards 
the  centre  these  are  continued  into  canals  in  the  older  and 
denser  part,  which  run  in  the  same  direction.     The  canals,  as 
well  as  the  grooves,  which  become  converted  into  canals,  con- 
tab  bloodvessels  supported  by  processes  of  the  investing  mem- 
brane, which  deposit   concentric  layers  of  bone  within ;    and 
when  thus  surrounded  with  concentric  laminaSy  these  tubular 
cariUes  are  in  bci  the  Haversian  canals. 

Ossification  in  cartilage. — It  has  already  been  stated  that  in  ^^y  ^^!^' 
by  far  the  greater  number  of  bones,  the  primitive  soft  cellular  temporary 
matter  of  which  they  originally   consist    is  very  quickly  sue-  «artiijH?ci!, 
needed  by  cartilage,  in  which  the  ossification  begins.     One  of 
the  long  bones  taken  from  a  very  small  embryo,  just  before  ossifi- 
cation has  commenced  in  it,  is  observed  to  be  distinctly  car- 
tilaginous.    In  the  tibia  of  a  sheep,  for  example,  at  a  time  when 
the  whole  embryo  is  not  more  than  an  inch  and  a  quarter  in 

length,  we  can  plainly  see  that  the  substance  consists  of  cartilage- 
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cells  imbedded  in  a  pellucid  matrix.  These  cells,  which  can 
scarcely  be  said  to  be  collected  into  groups,  are  much  larger  in  the 
middle  part  of  the  shaft  where  ossification  afterwards  commences, 
and  there  also  they  are  mostly  placed  with  their  long  diameter 
across  the  direction  of  the  bone ;  towards  the  ends  they  are  much 
smaller  and  closer  together,  and  the  cartilage  there  is  less  trans- 
parent. As  it  enlarges,  the  cartilage  acquires  firmer  consistence  ; 
it  represents  in  figure  the  future  bone,  though  of  course  much 
smaller  in  size,  and  it  is  surrounded  with  a  fibrous  membrane  or 
perichondrium,  the  future  periosteum.  Vessels  ramify  in  this  mem- 
brane, but  none  are  seen  in  the  cartilage  until  ossification  begins. 
Commence-  In  a  long  bone  the  ossification  commences  in  the  middle  and 
ment  and  proceeds  towards  the  ends,  which  remain  long  cartilaginous,  as 
ossification,  represented  in  fig.  42'.  At  length  separate  points  of  ossification 
appear  in  them,  and  form  epiphyses,  which  at  last  are  joined  to 
the  body  of  the  bone. 

The  new-formed  osseous  tissue  is  red  and  obviously  vascular, 


Fig.  42*/ 


and  bloodvessels  extend  a  little  way  be- 
yond it  into  the  adjoining  part  of  the 
cartilage.  In  a  long  bone  these  precursory 
vessels  arc  seen  at  either  end  of  the  ossified 
portion  of  the  shaft,  forming  a  red  zone  in 
that  part  of  the  cartilage  into  which  the 
ossification  is  advancing.  The  vessels  are 
lodged  in  excavations  or  branching  canals  in 
the  cartilage,  (fig.  42'  a,)  and  seem  to 
ramify  in  these  canals,  which  are  much 
larger  than  the  vessels  they  contain. 
Other  vascular  canals  enter  the  cartilage 
from  its  outer  surface,  and  conduct  vessels 
into  it  directly  from  the  perichondrium ; 
at  least,  this  may  be  seen  when  the  ossifi- 
cation approaches  near  to  the  ends  of  the 
bones. 

Dr.  Baly  has  observed  that  in  a  transverse  sec- 
tion of  the  ossifying  cartilage,  its  cells  appear  ar- 
ranged in  radiating  lines  round  the  sections  of  the  vascular  canals  ;t  and  I  may 


*  Humerus  of  a  foetus,  natural  size.  The  upper  half  is  divided  longi- 
tudinally. Of  cartilage,  b,  hone,  winch  terminates  towards  the  cartilage  hy  a 
slightly  convex  siirfiace.  +  Mailer's  Physiology,  plate  I.,  fig.  16. 
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also  remark  that  in  many  of  these  radiating  groups  th«  cells  Buccessively 
diminish  in  size  towaTiIs  the  centre,  that  is,  as  they  approach  the  canal.  It 
might  [iHiiinill;  be  asked  whether  these  smaller  and  uiorc  central  cells  are 
not  more  recently  depoailcil,  and  whethei  the  vascular  canals  do  not  minister 
to  the  increase  of  the  cartilage ;  but  vre  are  not  prepared  to  give  a  satisfactory 
answer  to  the  question.  In  &ct,  the  precise  relation  of  these  canals  to  the 
procesE  of  ossification  is  not  understood  ;  it  is  certain,  however,  that  the  ca- 
Tities  of  the  future  hone  are  not  formed  out  of  them,  as  some  have  supposed. 

To    examine    the  process  more  minutely,    let  an  oaufying  Minnie 
bone  be  divided  lengthwise,  as  in  fig.  i9f,  and  then  from  the  ^aa. 
snr&ce  of  the  section  (as  at  a,  &)  take  ofF  a  thin  slice  of  car- 
tilage, including  a  very  little  of  the  ossified  part,  and  examine 
it  with  the  microBcope.     Such  a  view,  seen  with  a  low  power.  Change*  in 
p-    ^ ,  is  shown  in  fig.  43'.     The  cartilage  mrtiiBi^ 

at  a  distance  from  the  sur&ce  of  the 
ossified   part  has  its  cells   uniformly 
a  disseminated  in  the  matrix,   (as  at  a, 

where  it  appears  in  the  figure  as  if 
granular),  but  at  and  near  to  the 
limit  where  the  ossification  is  en- 
croaching upon  it,  the  cells  are  ga- 
thered into  rows  or  oblong  graups, 
between  which  the  transparent  matrix 
appears  in  fonn  of  clear  longitudinal 
lines  obliquely  intersecting  each  other 
(i).  Turning  now  to  the  newly  formed 
6  bone  (c),  which  from  its  dark  opaque 

aspect  contrasts  strongly  with  the 
cartilage,  and  tracing  it  towards  their 
mutual  boundary,  you  see  plainly  the 
dark  lines  of  ossification  shooting  up 
into  the  clear  spaces  of  the  cartilage 

between  the  croups  of  corpuscles ;  it  P™^ 

,,  .        ,  ,  ,  ,       condition  of 

IS  evident,  id  short,  that  the  earthy  theoM«HU 
deposit  proceeds  through  the  matrix,  t™*^- 
and  that  the  new  osseous  substance 
forms    in    the    first   instance    oblong 
areola)   or  loculi,   which  enclose   the 

*  Thin  longitudinal  section  of  ossifying  cartilage  from  the  humerus  of  a 
fetal  sheep,  magnified  about  70  diameters,    a.  Cartilage  cells  uniformly 


groups  of  cells.     Tliis  is  further  illustrated  by  a  thin  transverse 
section,   carried  nearly   parallel   to   the  ossifying  surface,  and 
partly  encroaching  on  it,  bo  as  to  take  off  a  little  of  the  bone 
along  with  the  car-  pig.  44'.* 
til  age,     as    repre- 
sented in  fig.  44'.  j-^'^m-"-^ 
In  this  view  we  see  i'^i^^'l' 
at    one    part     the  ?t".-.^  -'.' 
nearly  circular  sec-  ^/I'.v  T^' 
tions  of  the  newly  - .;  '■  ^  .' 
formed  osseous  ar-  ,V'.C;. 
eoles;   at  another,  S^-'^'. 
sections      of     the  -      ■ ' '-  -'■  ^ ' 
rows    of    cartilage 

cells  with    the   clear   matrix  Fig.  4s,+ 

between    and   around   them,  .,              .               ,. 

and  into  this  the  dark  ossi-  _ .    -'               ,-  ^- 

fication  is  advancing.  '^'^■"^-.■■-''Z^"":z^^'-^ 


Cbimpa  in        Q^  uatjig  a  hi^er  power,  aa  in 

^  Xo  ^8-  ■*^>  't "'"  ^  ™^  ''■"  '''^  <=«"s 
tnnicularl]'.  funning  the  groupB  arcploced  with 
their  long  diameter  transversely,  as 
if  they  hod  been  flattened  tad  piled 
upon  one  another ;  but  in  the  im- 
mediate Ticinity  of  the  bone  they 
become  greatly  enlarged  and  more 
rounded.  Most  of  them  hare  an 
outline  distinct  from  that  of  the 
tnaea  within,  indicating  the  presence 
of  a  cell  wall.  As  to  the  matter 
they  contain,  in  some  it  is  a  pel- 
lucid substance,  strongly  refracting 
the  light,  and  nearly  filling  their 
cavity;  in  others  it  is  fointly  gra- 
nular and  light  like  ground  glus^ 
and  has  a  well-defined  outline,  and 


diffused ;   b.  ceUa  neater  the  surface  of  ossification,  collected  tuto  piles  or 
ofalong  groups ;  c.  bone  shooting  up  between  the  groups  of  cells  and  forming 
obloiuF  arcolee. 
*  Transverse  section  of  Ibe  owifying  cartilage  represented  in  fig.  43', 
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in  these  there  is  a  Tery  distinct  nucleus,  Tarying  much  in  size  in  different 
cellSy  but  always  most  regularly  circular,  and  inclosing  one  or  more  nucleoli  ;* 
lastly,  a  good  many  cells  may  be  seen,  the  mass  contained  in  which  does 
not  nearly  fill  the  cavity,  and  is  usually  coarsely  granular  or  grumous, 
with  an  uneren,  and  in  some,  a  jagged  outline.  The  number  of  these 
last  appears  to  increase  by  exposure,  and  they  probably  result  from  an 
alteration  occurring  in  those  previously  described,  the  contained  matter 
baring  become  coagulated  or  oUierwisc  changed  in  condition,  and  having 
shrank  away  firom  the  sides  of  the  cell. 

It  thus  appears  tLat  the  bony  tissue,  as  It  advances  into  the  Changes  in 
cartilage,  has  at  first  a  sort  of  alveolar  structure,  forming  oblong  ^®  pnma'y 
areolae,  or  short  tubular  cavities  with  thin  parietes.     But  this  tiatae. 
condition,  which  differs  from  that  of  perfect  bone^  is  only  tran- 
sitory, and  at  a  short  distance  below  the  ossifying  surface  we  see 
a  change  taking  place  in  the  newly-formed  tissue;   the  structure 
becomes  more  open,  the  cartilage-cells  disappear  from  its  inter- 
stices, and  the  cancelli  and  Haversian  canals,  with  their  concentric 
lamellae,  begin  to  be  formed.     This  is  the  next  step  of  the 
process  to  be  considered ;  and  the  first  intelligible  account  of  it 
vhich  has,  as  far  as  I  know,  been  given,  is  that  by  Todd  and 
Bowman,   which  is  founded  on  the  researches  of  Mr.  Tomes, 
and  corresponds  in  many  points  with  what  I  have  myself  seen. 

According  to  Mr.  Tomes,  the  primary  osseous  areolae  above 
described  (fig.  48^  c,  fig.  44),  enlarge,  communicate  with  one 
another,  and  become  filled  with  blastema  and  bloodvessels  ;  and 
their  sides,  at  first  thin  and  formed  of  granular  bone,  become 
lined  and  thickened  by  successive  layers  of  new  and  more  dense 
osseous  deposit,  by  which  the  concentric  laminae  are  produced, — 
the  laminae  last  formed  pushing  outwards  the  older  ones,  so  that 
the  circumference  of  the  whole  series  is  extended.  He  supposes 
that  these  strata  of  new  bone  are  produced  by  the  calcification  of 

made  a  little  above  c,  along  the  surface  of  ossification,  and  including  part  of 
the  new  bone,  magnified  70  diameters.  The  circular  sections  of  the  groups 
of  cells  and  of  the  osseous  areolsa  are  seen ;  and  the  dark  bone  extending 
ioto  the  clear  intercellular  matrix. 

t  Fig.  45',  small  portion  of  a  section  similar  to  that  in  fig.  43',  more  highly 
nuignified  (about  140  diameters),  a,  b,  Two  of  the  new-formed  osseous  tubes 
or  areolffi,  with  a  few  cartilage  cells  and  granular  corpuscles  lying  in  them. 
Cf  e,  Cartilage  cells  near  the  ossifying  surface,  exhibiting  the  appearances 
described  in  the  text. 

*  These  circular  nuclei  were  described  and  figured  by  Bidder  in  Muller's 
Archil,  for  1843. 
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cells, — partly  those  onginolly  existing  in  the  cartil^,  bnt  chiefly 
cells  nevly  formed  in  the  blastema, — and  that  the  cell  nuclei^ 
sending  out  branches,  give  rise  to  the  lacunse  and  canaliculi. 
PrimBrr  According  to  my  own  observations,  the  primary  areolee  of  the 

■leuTinw     ^"^  open  into  one  another  by  absorption  of  their  intermediate 
uconduy     Walls,   both  laterally  and  longitudinally ;   they  possibly  expand 
**"  "^       to  a  certain  extent,  but  it  is  mainly  to  tbelr  lateral  confluence 
that  the  formation  of  the  larger,    oi  what  might  be  termed 
secondary  cavities,  which  succeed  them  lower  in  the  bone,  is  due. 
This  is  shown  in  figure  46'  a,  p-     ^ff  j^» 

which    representfl  a   thin   trans- 
verse section,  made  almost  im- 
mediately below   the  surfece  of 
oseilication,  and  in  which  the  pri- 
mary cavities  are  seen  to  have 
^(^J^   coalesced  into  larger  ones.     A 
by  aecoDd-    Section  somewhat  lower  (fig  46' 
^     ^^     b),  shows  that  they  go  on  en- 
Fig.  46-  D.* 


*  A  and  B  represent  Iwo  Irancverec  secliona  of  growing  bone,  as  ia  fig. 
44',  but  much  more  lUBgnificd  (about  ISOdiaincli'r?).  Tlicy  show  the  lateral 
coalescence  of  the  primary  bon  j  arcoltc  ond  ihe  thickeiiing  of  the  Bideu  of  ibc 


BONE.  clvii 

l&rging  hj  farther  coalescence,  and  that  their  sides  are  thickened 
by  lajeis  of  new  bone  ;   this  soon  begins  to  be  deposited,  (fig. 
46"  a),   and  goes  on  increasing  (b).     In  the  mean  time  the 
canilage  cells  have  disappeared,  and  the  bony  cavities,  as  Mr. 
Tomes  has  pointed  out,  are  filled  with  blastema,  in  which  there 
are  a  few  fibres  and  numerous  granular  corpuscles  or  cells  re- 
sembling those  seen  in  the  intramembranous  ossification ;   there 
are  also  many  bloodvessels.     In  the  end  some  of  the  enlarged 
cavities  remain  to  form  the  cancellated  structure ;    while  others, 
getting  more  and  more  filled  up  with  concentric  lamellae,  be- 
come Haversian  canals ;   although  the  Haversian  canals  of  the 
compact  sides  of  the  bone,  it  may  be  remarked,  principally  arise 
in  another  way,  as  will  be  afterwards  described.     In  many  of 
these  cavities  the  walls  of  the  coalesced  primary  areol»  may 
long  be  distinguished,  like  little  arches,  forming  by  their  union  a 
sort  of  festooned  outline,  within  which  the  new  bony  laminse  are 
situated. 

The  primary  osseons  matter  forming  the  original  thin  walls  of  the  areols 
is,  as  Mr.  Tomes  observes,  decidedly  granular  and  has  a  dark  appearance; 
the  subsequent  or  secondary  deposit  on  the  other  hand  is  quite  transparent 
uid  of  an  uniform,  homogeneous  aspect,  without  obvious  granules.     This 
I>egins  to  cover  the  granular  bone  a  very  short  distance  (about  J^th  of  an 
inch)  below  the  surface  of  ossification,  and,  as  already  stated,  increases  further 
down.    The  lacunae  first  appear  in  this  deposit ;  there  are  none  in  the  pri- 
mary granular  bone.     In  what  further  regards  the  nature  and  formation  of 
the  secondary  deposit,  my  own  observations  lead  me  to  differ  considerably 
from  the  views  of  Mr.  Tomes.    He  supposes  that  it  is  formed  of  cells 
which  become  impregnated  with  earthy  matter, — ^the  cartilage  cells  in  the 
first  instance,  and  afterwards  cells  newly  formed  in  the  blastema.     Now, 
although  certain  appearances  render  it  not  improbable  that  there  may  be  a 
uyer  of  flattened  and  calcified  cells  next  to  the  burfieice  of  the  granular  bone, 
I  am  nevertheless  disposed  to  think  that  the  subsequent  and  chief  part  of  the 
<I«po8it  results  from  the  calcification  of  successive  layers  of  fibres,  generated 
in  the  blastema  and  possibly  derived  from  the  granular  cells,  some  cells  being 

cnlaiged  cavities  by  new  osseous  deposit.  The  section  A  is  made  almost 
immediately  below  the  surface  of  ossification ;  B  is  somewhat  lower,  and 
^owi  the  cavities  still  more  enlarged  and  their  sides  more  thickened  than 
in  A.  The  new  osseous  lining  is  transparent  and  appears  light  in  the  fiffures ; 
^  dark  ground  within  the  areolsB  is  owing  to  opaque  debris,  which  col- 
lected there  in  grinding  the  sections.  It  must  be  further  noticed  that  the 
letter  A  within  the  larger  figure  marks  a  place  where  a  bony  partition  had 
^0  accidentally  broken  away,  so  that  the  laige  space  was  naturally  divided 
into  two. 
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perhaps  also  involved  along  with  the  fibres,  as  in  the  oflsification  of  the  flat 
bones  of  the  cranium  ;  in  short,  it  appears  to  me  that  the  deposit  in  question 
is  formed  after  the  manner  of  the  intnunembranous  ossification  already 
described  (page  el.)  I  infer  that  such  is  the  process  from  the  structure  of 
the  layers ;  for  they  are  made  up  of  fine  reticulated  fibres,  like  the  lamellse 
of  perfect  bone,  shown  at  page  cxliii.  On  a  careful  inspection,  and  with  a 
certain  adjustment  of  the  light,  the  little  apertures  of  the  canaliculi  may  be 
seen,  and  in  many  parts  also  fine  strias  indicating  the  obliquely  decussating 
fibres  of  the  new-formed  lamins.  The  structure  reminds  us  of  the  se- 
condary deposit  inside  the  oblong  cells  in  the  wood  of  coniferous  trees,  in 
which  the  ligneous  matter  is  arranged  in  fibres,  or  rather  in  fine  lines, 
running  obliquely  round  the  wall  of  the  cell  and  crossing  one  another  in 
alternate  layers. 
Origin  of  The  mode  of  production  of  the  lacunsB,  or  so  called  corpuscles  of  bone, 

iacan«.  jg  g^jj|  ^^  enigma  in  osteogeny,  and  I  do  not  pretend  to  solve  it.  They  are 
generally  supposed  to  be  derived  from  the  cells  of  the  soft  tissue  involved 
in  the  ossification  by  some  sort  of  metamorphosis  which  has  been  variously 
conceived.  Some  suppose  that  the  cell  becomes  the  lacuna,  and  sends  out 
branches  (like  the  pigment  cells,  page  liv)  to  form  the  canaliculi  (Schwann). 
Others  think  that  it  is  not  the  cell  but  its  nucleus  that  undergoes  this 
change,  and  that  the  substance  of  the  nucleus  is  afterwards  absorbed,  leaving 
the  lacuna  (Todd  and  Bowman).  Henl6  thinks  that  the  lacuna  is  a 
cavity  left  in  the  centre  of  a  cell  which  has  been  partiaUy  filled  up  by 
calcification,  and  that  the  canaliculi  are  branched  passages,  also  left  in 
consequence  of  the  unequal  deposition  of  the  hard  matter,  as  in  the  instance 
of  the  pore-cells  of  plants.  As  to  this  last  opinion,  it  does  not  seem 
reconcileable  with  the  structure  of  ordinary  sound  bone,  and  I  am  also 
led  greatly  to  doubt  whether  the  lacunae  and  canalicidi  are  derived  horn 
cells  or  their  nuclei  in  either  of  the  other  two  ways  supposed.  It  has 
rather  appeared  to  me  as  if  they  were  little  vacuities  left  in  the  tissue 
during  the  deposition  of  the  reticular  fibres,  as  open  figures  are  left  out  in 
the  weaving  of  some  artificial  fabrics,  (but  not  within  a  cell,  as  Henl^  ima- 
gined,) and  that  thus  the  apposition  of  the  minute  apertures  existing  between 
the  reticulations  of  the  lamcUsB  gives  rise  to  the  canaliculi,  in  conformity 
with  what  has  been  already  stated  respectmg  their  structure.  At  the  same 
time  it  seems  not  unlikely  that  a  cell  or  a  cell-nucleus  may  originally 
lie  in  tlic  lacuna  or  central  cavity,  and  may  perhaps  determine  the  place  of 
its  formation.  Such  is  the  view  I  feel  disposed  to  take  of  the  production  of 
the  lacunae  and  canaliculi  of  ordinary  bone,  although  I  can  by  no  means 
speak  confidently  on  the  point.  In  instances  of  what  might  be  considered 
a  more  crude  form  of  ossification,  the  mode  is  perhaps  somewhat  difierent. 
In  the  slow  growth  of  bone  which  encroaches  on  the  attached  surface  of 
i^icular  cartilages,  the  ossification  would  almost  seem  to  be  produced 
merely  by  the  impregnation  of  the  cartilaginous  matrix  with  earthy  matter, 
(corresponding  with  the  first  step  of  the  ordinary  process,)  and  in  this  case 
the  cells  and  clusters  of  cells  being  surrounded  by  the  calcified  matrix,  may 
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remam  as  little  Tacnities  or  lacuxuD  in  the  bone ;  but  this,  as  well  as  the 
fonnation  of  lacims  in  the  crusta  petrosa  of  the  teeth  and  the  production 
of  adTcntitioiis  bon  j  deposits  in  different  textures,  requires  further  in- 
Testigation. 

As  ossification  thus  advances  towards  the  ends  of  the  bone,  CoDtmned 
tbe  portion  as  yet  cartilaginous  continues  to  grow  at  the  same  ^[1^^^ 
time  and  increases  in  eyery  dimension.     The  part  already  os-  and  increase 
scons  increases  also  in  circumference;  the  medullary  cavity,  of  pmJ."***'** 
which  for  some  time  there  is  no  appearance,  begins  to  be  ex- 
cavated in  its  interior  by  absorption,  and  the  sides  of  the  shaft  Fomation 
acquire    compactness  and  solidity.     The   increase  in  girth   is  ?J^*^"^", 
brought  about  by  deposition  of  bone  at  the  surface  underneath 
the  periosteum.     It  has  been  sometimes  supposed  that  a  forma-  Natonof 
tion  of  cartilage  precedes  the  bone  also  in  this  situation;  but  iobperiM- 
such  is  not  the  case,  for  the  vascular  soft  tissue  in  immediate  cation. 
omtact  with  the  surface  of  the  growing  bone  is  not  cartilage, 
but  consists  of  fibres  and  granular  corpuscles ;  in  fact,  the  increase 
takes  place  by  intramembranous    ossification,  and  accordingly 
the  Haversian  canals  of  the  shaft  are  formed  in  the  same  way  as 
those  of  the  tabular  bones  of  the  skull, — that  is,   the  osseous 
matter  is  not  only  laid  on  in  strata  parallel  to  the  surface,  but 
is  deposited  around  processes  of  the  vascular  membranous  tissue 
which  extend  from  the  surface  obliquely  into  the  substance  of 
the  shaft;    and  the  canals  in  which  these  vascular  processes  lie, 
becoming  narrowed  by  the  deposition  of  concentric  osseous  la- 
minse,  eventually  remain  as  the  Haversian  canals. 

That  the  ossification  at  the  periosteal  surface  of  the  bone  does  not  take 
place  in  cartilage,  may  also  be  made  apparent  in  the  following  manner. 
Strip  off  the  periosteum  from  the  bone  at  the  end  of  the  shaft,  and  from 
the  adjoining  cartilage  also,  taking  care  not  to  pull  the  latter  away  from  the 
bone.  A  thin  membranous  layer  will  stiU  remain,  passing  from  the  bone 
to  the  surface  of  the  cartilage ;  now,  take  a  thin  slice  from  the  surface,  in- 
cluding this  membrane  with  a  very  thin  portion  of  the  bone  and  of  the 
cartilage,  and  examine  it  with  the  microscope,  scraping  off  the  cartilage 
from  the  inside  if  it  be  too  thick.  You  will  then  see  that  the  superficial 
put  or  sheD  of  the  bone,  if  it  may  be  so  called,  is  prolonged  a  little  way 
over  the  surfru;e  of  the  cartilage  by  means  of  pellucid,  coarsely  reticulated 
fibres  of  soft  tissue,  (fig.  47*,  6,  c,)  into  which  the  earthy  deposit  is  ad- 
vancing. These  fibres  are  intermixed  with  granular  corpuscles  or  cells,  but 
ibrm  no  part  of  the  cartilage,  and  they  are  no  doubt  of  the  same  nature  as 
tbofie  seen  in  the  intramembranous  ossification  of  the  skull.  Their  reticula- 
tions are  in  most  cases  directed  transversely,  and  sometimes  they  ore  little. 
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if  St  all,  in  Bdrancc  of  Ihc  limit  between  p;.^  47 '* 

tlie  bone  and  cartilage.     I  have  observed 
llie  Blmcture   here   described  ill   flcvcral 

bunee  of  the  (well  advanced)  fiBlal  slicep,  ■ 

also  in  the  human  Bcapula,  humerus,  fe- 
mur, tibia  and  libuhi,  metacarpus  and  me- 
tatarsus, and  it  probably  occnrs  in  all  the  ^ 
long  bones. 

Ossification  having  thus  proceed- 
ed for  some  time  in  the  sbaFt,  at 
length  begins  in  the  extTemitics  of 
the  bone   from   one  or   more   in- 
dependent   centres,    and    extends 
through  the  cartilage,  leaving,  how- 
;ion     ever,  a  thick  superficial  layer  of  it 
unossified,  ithich   permanently  co- 
vers the  articular  end  of  the  bone. 
The  epiphyses  thus  formed   con- 
tinue long  separated  from  the  shaft  or  diaphysis  by  an  inter- 
vening portion  of  cartilage,  which  is  at  last  ossified  and   the 
bone  is  then  consolidated.     The  time  of  final  junction  of  the 
epiphyses  is  different  in  difierent  bones ;   in  many  it  does  not 
arrive  until  the   body  has  reached   its  full  stature.      In  the 
H,  of   mean  time  the  bone  increases  in  length  by  the  ossification  con- 
>        tinning  to  extend  into  the  intervening  cartilage,  which  goes  on 
growing  at  the  same  time ;  and  it  appears  that  in  the  part  of  the 
shaft  already  ossified,  little  or  no  elongation  takes  place  by  inter- 
stitial growth.     This  is  shown  by  an  experiment  first  made  by 
Dr.  Hales  and  afterwards  by  Duhamel  and  by  John  Hunter,  in 
which  two  or  more  holes  being  bored  in  the  growing  bone  of  a 
young  animal  at  a  certain  measured  distance  &om  each  other, 
they  are  found  after  a  time  not  to  be  farther  asunder,  although 
the  bone  has  in  the  mean  while  considerably  increased  in  length.f 


*  Subperiosteal  layer  from  the  extremity  of  the  bony  Bbaft  of  the  ossifying 
tibia,  as  described  in  (he  text.  The  cartilage  and  more  open  bony  tissue 
have  been  scraped  ojf  from  the  inside  of  tlie  crust,  except  at  a,  where  a  dark 
sluidc  indicates  a  few  vertical  osseous  areoltc  out  of  focus  and  indistinctly 
seen.  The  part  a,  b,  of  tlic  crust  is  uesilied,  between  b  and  c  ore  the  clear 
reticulated  fibres  into  which  the  earthy  deposit  is  advancing.  Magnified 
ISO  diameters. 

f  Holes.  Vcgct.  Statics,  4tb  edit.  p.  340.    Duhamel  Mem.  de  I'Ac.  des 
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In  like  manner  the  shaft  also  increases  in  circumference  by  de-  in  circum- 
position  of  new  bone  on  its  external  surface,  while  at  the  same  *«'*"<»• 
time  its  medullary  canal  is  enlarged  by  absorption  from  within. 
A  ring  of  silver  or  platinum  put  round  the  wing-bone  of  a 
growing  pigeon,  becomes  covered  with  new  bone  from  without, 
and  the  original  bone  included  within  it  gets  thinner,  or,  accord- 
ing to  Duhamel,  who  first  made  the  experiment,  is  entirely  re- 
moved, so  that  the  ring  comes  to  lie  within  the  enlarged  me- 
dullary canal. 

Madder  given  to  an  animal  along  with  its  food,  tinges  the  earth  of  bone,   Conclusions 

which,  acting  as  a  sort  of  mordant,  unites  with  and  fixes  the  colouring  fromexperi 

matter.     Now,  that  part  of  the  bone  which  is  most  recently  formed,  and  m^der^' 

especially  that  part  which  is  actually  deposited  during  the  administration  of 

the  madder,  is  tinged  both  more  speedily  and  more  deeply  than  the  older 

part,  and,  as  in  this  way  the  new  osseous  growth  can  be  readily  distin- 

goishcd  from  the  old,  advantage  was  taken  of  the  fact  by  Duhamel  and 

afterwards  by  Hunter  in  their  inquiries  as  to  the  manner  in  which  bones 

increase  in  size.     By  their  experiments  it  was  shown  that  when  madder  is 

given  to  a  young  pig  for  some  weeks,  the  external  part  of  its  bones  is  deeply 

reddened,  proving  that  the  new  osseous  matter  is  laid  on  at  the  surface 

of  that  previously  formed ;  again,  it  was  found  that  when  the  madder  was 

discontinued  for  some  time  before  the  animal  was  killed,  an  exterior  white 

stratum  (the  last  formed)  appeared  above  the  red  one,  whilst  the  internal 

white  part,  which  was  situated  within  the  red,  and  had  been  formed  before 

any  madder  was  given,  had  become  much  thinner ;  showing  that  absorption 

takes  place  from  within.     In  this  last  modification  of  the  experiment  also, 

as  noted  by  Mr.  Hunter,  a  transverse  red  mark  is  observed  near  the  ends 

of  the  bone,  beyond  which  they  are  white ;   the  red  part  indicating  the 

growth  in  length   during  the  use  of  the  madder,  and  the  white  beyond, 

that  which  has  taken  place  subsequently, — thus  showing  that  the  increase 

in  length  is  caused  by  the  addition  of  new  matter  to  the  extremities.^ 

But  other  changes  take  place  in  the  bone.    The  spaces  in  the  cancellated 

stmcttire  become  enlarged,  as  well  as  the  medullary  canal,  by  absorption ; 


Sc  1743  and  Be<j.  Hunter  (reported  by  Home)  in  Trans,  of  Soc.  for  Imp. 
of  Med.  and  Chir.  Knowledge,  vol.  ii. ;  also  Uatalogue  of  Hunterian  Mu- 
seam,  vol.  i.,  p.  249.  Duhamel  was  led  from  some  of  his  experiments  to 
infer  that  an  interstitial  donation  took  place  near  the  ends ;  but  there  is 
some  doubt  left  as  to  the  precise  circumstances  of  the  experiments  in  these 
cues.  Both  Hales  and  Uuhamel,  in  experimenting  on  the  growing  tibia  of 
a  chicken,  observed  that  the  addition  of  new  bone  was  much  greater  at  the 
upper  end. 

*  M.  Flourens  has  repeated  and  varied  these  experiments,  and  repre- 
sented the  results  in  beautiful  delineations.  Rechercnes  sur  Ic  Developpe- 
nent  des  Os  et  des  Dents.     Paris,  1842. 
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Remark  as 
to  relation 
of  cartilage 
and  bone. 


Time  of  os- 
sification. 


Number  of 
nuclei  or 
centres  of 
ossification. 


whilst  in  other  parts  the  tissue  becomes  more  compact  by  farther  deposit  on 
the  inner  surface  of  the  vascular  cavities.  The  sides  of  the  shaft  in  par- 
ticular acquire  greater  solidity  by  the  narrowing  of  the  Haversian  canals, 
within  which  the  vascular  membrane  goes  on  depositing  &csh  layers  of  bone ; 
and  madder  administered  while  this  process  is  going  on,  colours  the  interior 
and  recently-formed  laminsB,  so  that  in  a  cross  section  the  Haversian  aper- 
tures appear  surrounded  with  a  red  ring  (Tomes). 

From  the  foregoing  account  it  is  evident  that  a  great  portion  of  a  long 
bone  is  formed  independently  of  cartilage.  Those  physiologists,  therefore? 
appear  to  have  reason  on  their  side,  who  consider  the  pre-existence  of  that 
tissue  as  not  being  a  necessary  condition  of  the  ossific  process,  and  who 
regard  the  precursory  cartilage  of  the  foetal  skeleton  chiefly  in  the  light  of 
a  temporary  substitute  for  bone,  and  also  as  a£fbrding  as  it  were  a  mould  of 
definite  figure  and  of  soft  but  yet  sufficiently  consistent  material,  in  which 
the  osseous  tissue  may  be  at  first  deposited  and  assume  a  suitable  form. 

The  time  of  commencement  of  ossification  in  the  different  bones,  as  well 
as  the  number  and  mode  of  conjunction  of  their  bony  nuclei,  are  suhjects 
that  belong  to  special  anatomy.  It  may,  however,  be  here  remarked  in 
general,  that  the  commencement  of  ossification  does  not  in  all  cases  follow 
the  order  in  which  the  bones  appear  in  their  soft  or  cartilaginous  state. 
The  vertebrae,  for  instance,  appear  as  cartilages  before  there  is  any  trace  of 
the  clavicle,  yet  ossification  begins  in  the  latter  sooner  than  in  any  other 
bone  of  the  skeleton.  The  time  when  it  commences  in  the  clavicle,  and 
consequently  the  date  of  the  first  ossification  in  the  skeleton  is  referred  by 
some  to  the  seventh  week  of  intra-uterine  life ;  others  assign  a  considerably 
earlier  period ;  but  owing  to  the  uncertainty  that  prevails  as  to  the  age  of 
early  embryos,  the  dates  of  commencing  ossification  in  the  earliest  bones 
cannot  be  given  with  precision. 

In  regard  to  the  number  and  arrangement  of  the  nuclei,  the  following 
general  facts  may  be  stated.  1.  In  the  long  bones  there  is  one  centre  of 
ossification  in  the  middle,  and  the  ends  are  for  the  most  part  ossified  from 
separate  nuclei;  whilst  a  layer  of  cartilage  remains  interposed  until  the 
bone  has  nearly  attained  its  full  length.  By  this  means  the  bone  is  in- 
durated in  the  parts  where  strength  is  most  required,  whilst  its  longitudinal 
growth  is  facilitated.  2.  The  larger  foramina  and  cavities  of  the  skeleton 
are  for  the  most  part  formed  by  the  junction  of  two,  but  more  generally  of 
three  or  more  nuclei  round  the  aperture  or  included  space.  The  vertebral 
rings,  the  acetabulum,  the  occipital  foramen,  and  the  cranium  itself,  are 
illustrations  of  this.  It  is  easy  to  conceive  that  in  this  way  the  ready  and 
equable  enlargement  of  such  cavities  and  apertures  is  provided  for.  3.  Bones 
of  a  complex  figure,  like  the  vertebrss,  have  usually  many  nuclei;  but  the 
converse  is  not  always  true.  4.  We  can  frequently  connect  the  number  of 
nuclei  with  the  principle  of  uniformity  of  type  on  which  the  skeleton  of 
vertebrated  animals  is  constructed.  Thus  the  typical  form  of  the  sternum 
seems  to  be  that  of  a  series  of  distinct  bones,  one  placed  between  each  pair 
of  ribs  in  front,  as  the  vertebrae  are  behind,  and  this  is  its  permanent  con- 
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dition  in  many  quadrupeds.  In  man  it  confonns  to  the  archetype  in  its 
mode  of  formation,  in  so  far  as  it  is  ossified  from  several  centres  and  for 
some  time  consists  of  scTeral  pieces  ;  but,  to  suit  the  fabric  of  the  human 
thorax,  these  at  last  coalesce  one  with  another,  and  are  reduced  in  number 
to  three. 

In  the  reunion  of  fractured  bones,  osseous  matter  is  formed  between  and  Reunion 
around  the  broken  ends,  connecting  them  firmly  together ;  and  when  a  por-  *nd  regen- 
tioD  of  bone  dies,  bs  happens  in  necrosis,  a  growth  of  new  bone  very  gene-  \^j^^ 
rally  takes  place  to  a  greater  or  less  extent,  and  the  dead  part  is  thrown  off. 
The  several  steps  of  the  process  of  restoration  in  these  instances  are  so  fully 
described  in  works  on  Suigical  Pathology,  that  it  is  unnecessary  to  add  to 
the  length  of  this  chapter  by  introducing  an  account  of  them  here. 

MUSCULAR  TISSUE. 

The  muscular  tissue  is  that  by  means  of  which  the  active  o«n«nl 
moyements  of  the  body  are  produced.     It  consists  of  fine  fibres,  «^*»*"- 
which  are  for  the  most  part  collected  into  distinct  organs,  called 
muscles,  and  in  this  form  it  is  familiarly  known  as  the  flesh  of 
animals ;  these  fibres  are  also  disposed  round  the  sides  of  cavi- 
ties and  between  the  coats  of  hollow  viscera,  forming  strata  of 
greater  or  less  thickness.     The  muscular  fibres  are  endowed 
with  cotUractUily,  a  remarkable  and  characteristic  property,  by 
virtue  of  which  they  shrink  or  contract  more  or  less  rapidly 
under  the  influence  of  certain  causes  which  are  capable  of  ex- 
citing or  calling  into  play  the  property  in  question,  and  which 
are  therefore  named,  stimuli.     A  laige  class  of  muscles,  com- 
prehending  those  of  locomotion,  respiration,  expression,  and 
some  otheis,  are  excited  by  the  stimulus  of  the  will  or  volition, 
acting  on  them  through  the  nerves;  these  are  therefore  named 
''  voluntary  muscles,^  although  some  of  them  habitually,  and 
all  occasionally,  act  also  in  obedience  to  other  stimuli.     There 
are  other  muscles  or  muscular  fibres  which  are  entirely  with- 
drawn from  the  control  of  the  will,  such  as  those  of  the  heart 
and  intestinal  canal,  and  these  are  accordingly  named  ^'  involun- 
tary.'*^    These  two  classes  of  muscles  difier  not  only  in  the 
mode  in  which  they  are  excited  to  act,  but  also  to  a  certain 
extent  in  their  anatomical  characters;  and  on  this  account  we 
shall  consider  the  structure  of  each  class  separately. 

Of  the  structure  of  voluntary  muscles. — The  voluntary  Vohmtary 
muscular  fibres  are  for  the  most  part  gathered  into  distinct  "^i^lee. 
masses  or  muscles  of  various  ^3/e&  and  shapes,  but  most  gene- 
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rally  of  an  oblong  form,  and  furaislied  with  tendons  at  either 
extremity,  by  whicb  they  are  fixed  to  the  bones, 
Atucfa-  ^he  two  attached  extremities  of  a  muscle  are  named,  in  ana- 

in«it»,ori-    tomical  descriptions,  its  origin  and  insertion, — the  former  term 
lertioa.        beiDg  UBually  applied  to  the  attachment  which  is  considered  to 
be    most  fixed,    although  the    rule    cannot  be   alvrays   applied 
Strictly.     The  fleshy  part  is  named  the  belly,  which  in  some 
cases  is  interrupted  in   the  middle  or  divided  into  two  by  a 
tendon,  and  then  the  muscle  is  said  to  be  bivential  or  digastric ; 
on  the  other  hand  it  may  be  cleft  at  one  end  into  two  or  three 
portions,  in  which  case  it  is  named  bicipital  oi  tricipital,  &c. 
Di>i>inn  in-       The   musculai   fibres   are   collected   into    packets   or  bun- 
to/owtfW.-.   j]gg^  Qf  greater  or  less   thickness,  named  fasciculi  or  lacerti, 
jU/riUa.        (fig.   48,)  and   the  fibres  themselves   consist   of  much   finer 
threads  visible  by  the  aid  of  the  microscope,  which  are  termed 
muscular  filaments  or  fibrillie,  (fig.  49',  c.)     The   fibrillte  run 
parallel  with  each  other  in  the  fibres,  and  the  fibres  are  parallel 
in  the  fiisciculi,  and  both  extend  continuously  from  one  ter- 
minal tendon  to  the  other,   unless  in  those  instances,  like  the 
rectus  muscle  of  the  abdomen  and  the  digastric  of  the  inferior 
mazilla>  in  which  the  fleshy  part  is  interrupted  by  interposed 

Fig.  48".*  Fig.  4Sf.\ 


*  A,  a  smill  portion  of  musde,    natural  size;    B,  the  same  magnified 
5  diameten^  of  larger     " '  — "      *■      *     '*  '" 

t  A  few  muscubr 
Hed,  showing  the  trar 
split  into  its  fibnils. 


6  diameters^  of  larzer  and  smaller  fasciculi, 

t   A  few  muscular  Rbies,  being  part  of  a  sciall  fasciculus,  higblj  rnuni- 
fied,  showing  the  tranarersc  stris.     a,  end  tiew  of  6  b,  fibres;   c,  a  fibre 

•nii,  ;..•«  1>.  £(.-11-. 
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tendinous  tissue.  The  fasciculi  also  very  generally  run  pa- 
rallel, and  although  in  many  instances  they  converge  towards 
their  tendinous  attachment  with  various  degrees  of  inclination, 
yet  in  the  voluntary  muscles  they  never  interlace  with  one 
another. 

Sheath. — ^An  outward  investment  or  sheath  of  cellular  tissue  sheath. 
suiTounds  the  entire  muscle,  and  sends  partitions  inwards  between 
the  fiisciculi ;  furnishing  to  each  of  them  a  special  sheath.  The 
cellular  tissue  extends  also  between  the  fibres,  but  does  not 
afford  to  each  a  continuous  investment,  and  therefore  cannot 
be  said  to  form  sheaths  for  them.  Every  fibre,  it  is  true,  has 
a  tubular  sheath;  but  this,  as  will  be  afterwards  explained, 
is  not  derived  from  the  cellular  tissue.  The  chief  uses  of  the 
cellular  tissue  are  no  doubt  to  connect  the  fibres  and  fasciculi 
together,  and  to  conduct  and  support  the  bloodvessels  and 
nerves  in  their  ramifications  between  these  parts.  The  relation 
of  these  different  subdivisions  of  a  muscle  to  each  other,  as 
well  as  the  shape  of  the  fasciculi  and  fibres,  is  well^hown  by  a 
transverse  section.      (Figs.  48^  and  49'.) 

Fasciculi. — The  fasciculi  are  of  a  prismatic  figure,  and  their  Shape,  size, 
sections  have  therefore  an  angular  outline.  The  number  of  *°ngement 
fibres  of  which  they  consist  varies,  so  that  they  differ  in  thick-  of  the 
ness,  and  a  larger  fesciculus  may  be  divisible  into  two  or  three 
ordera  of  successively  smaller  bundles,  but  of  no  regularly 
diminishing  magnitude.  Some  muscles  have  lai^e,  others  only 
small  fasciculi ;  and  the  coaree  or  fine  texture  of  a  muscle,  as 
recognized  by  the  dissector,  depends  on  this  circumstance.  The 
length  of  the  fiisciculi  (and  consequently  that  of  the  fibres  and 
filaments)  is  not  always  proportioned  to  the  length  of  the 
muscle,  but  depends  on  the  arrangement  of  the  tendons  to  which 
their  extremities  are  attached.  When  the  tendons  are  limited  to 
the  ends  of  a  long  muscle,  as  in  the  sartorius,  the  fasciculi  having 
to  pass  from  one  extremity  to  the  other,  are  of  great  length ; 
but  a  long  muscle  may  be  made  up  of  a  series  of  short  fasciculi 
attached  obliquely  to  one  or  both  sides  of  a  tendon,  which  ad- 
vances some  way  upon  the  surface  or  into  the  midst  of  the  fleshy 
part,  as  in  the  instance  of  the  rectus  muscle  of  the  thigh,  and 
the  tibialis  posticus.  Muscles  of  the  kind  last  referred  to  are 
named  "  penniform,^  from  their  resemblance  to  the  plume  of  a 
feather,  and  other  modifications  of  the  arrangement,  which  can 
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be  readily  conceived,  are  named  "  semipenniform'^  and  '*  com- 
pound penniform.'*'*  Many  short  fiisciculi  connected  thus  to  a 
long  tendon,  produce  by  their  combined  effect  a  more  forcible 
contraction  than  a  few  fasciculi  running  nearly  the  whole  length 
of  the  muscle ;  but  by  the  latter  arrangement  the  extent  of 
motion  is  greater,  for  the  points  of  attachment  are  moved  through 
a  larger  space. 
Fibres,  Of  the  fibres, — The  fibres,  although  they  differ  somewhat  in 

size  individually,  have  the  same  average  diameter  in  all  the 
voluntary  muscles,  namely,  about  Ti^th  of  an  inch  ;  and  this 
holds  good  whether  the  muscles  be  coarse  or  fine  in  their  obvious 
texture.  According  to  Mr.  Bowman*  their  average  size  is  some- 
what greater  in  the  male  than  in  the  female,  being  in  the  former 
T3T»  and  in  the  latter  t^t*  or  more  than  a  fourth  smaller.  When 
viewed  by  transmitted  light  with  a  sufficiently  high  power  of  the 
microscope,  the  fibres,  which  are  then  clear  and  pellucid  in  their 
aspect,  appear  marked  with  very  fine  dark  parallel  lines  passing 
across  them  ,directly  or  somewhat  obliquely,  at  exceedingly  short 
but  regular  intervals.  (Fig.  49'.)  The  lines,  as  just  men- 
tioned, are  dark,  and  the  intervals  between  them  light ;  their 
distance  apart  is  about  Wa^th  of  an  inch,  and  they  are  even 
closer  together  in  parts  of  a  muscle  which  happen  to  be  con- 
tracted. This  cross-striped  appearance,  which  is  most  beautiful 
and  characteristic,  is  found  in  all  the  voluntary  muscles;  but  it 
is  not  altogether  confined  to  them<.  for  it  is  seen  in  the  fibres  of 
the  heart,  which  is  a  strictly  involuntary  organ :  striped  fibres 
are  also  found  in  the  pharynx  and  upper  part  of  the  gullet,  in 
the  muscles  of  the  internal  ear,  and  those  of  the  urethra,  parts 
Mrhich  are  not  under  the  direct  control  of  the  will. 
Structure  of  As  to  the  Structure  of  the  fibres,  it  has  been  ascertained  that 
*  ®  "••  each  is  made  up  of  a  large  number  of  extremely  fine  filaments 
Sheath,  or    q,  fibrils,  inclosed  in  a  tubular  sheath.     The  proper  sheath  of 

sarcolem-         i_/»ii.t  i*  i_ 

ma.  the  fibre,  which  was  discovered  nearly  about  the  same   time 

and  independently  by  Schwann  and  by  Bowman,  has  been 
named  by  the  latter  the  ^^  sarcolemma.^^  It  consists  of  trans- 
parent and  apparently  homogeneous  membrane,  and,  being  com- 
paratively tough  and  elastic,  will  sometimes  remain  entire  when 

*  I  shall  have  frequent  occasion  in  this  chapter  to  refer  to  Mr.  Boi/tinan^s 
important  researches  on  muscle.  Phil.  Trans.  1840  and  1841,  and  Cy- 
clopedia of  Anatomy,  art.  ''  Muscle/*  and  ''  Muscular  Motion.'* 


.^    /        ' 
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tte  incladed  fibrils  are  ruptured  by  stretching  the  fibre  as  re- 
presented in  fig.  SC/.     In  this  way  its  existence  may  be  de- 
monstrated, and  it  is  especially  pi<r.  50'. 
irell  seen  in  fish  and  other  ani- 
mals which  have  large  fibres,  for 
in  sach  instances  it  is  thicker 
and  stronger.     It  may  also  be 
shown  by  immersing  a  fibre  in 
water  before  irritability  is  extinguished ;  the  fluid  is  in  this  case 
first  imbibed  by  the  fibre,  and  then,  exciting  contraction,  is 
squeezed  out  of  its  substance,  when  it  usually  collects  between 
the  fibre  and  its  sheath,  and  raises  the  membrane  into  vesicles 
or  bullse. 

Filaments  or  Jihrilla, — Lines   and   fissures  are   sometimes  Fibrillae. 
seen  running  lengthwise  in  the  substance  of  the  fibres,  and  indi- 
cating their  fibrillar  structure,  as  in  some  of  those  represented  in 
fig.  49^;  and  when  these  longitudinal  lines  are  well  marked,  the 
transverse  strise  are  comparatively  indistinct.     In  a  thin  trans- 
verse section  the  ends  of  the  fibrilla)  may  be  seen,  when  highly 
magnified,  as  small  dots  or  points,  which  occupy  the  whole  sec- 
tional area  of  the  fibre,  showing  plainly  that  the  latter  is  not 
hollow,  as  has  sometimes  been  maintained,  but  possesses  the  same 
fibrillar  structure  throughout  its  whole  thickness.     The  fibrils 
may  be  partially  separated  and  spread  out  by  breaking  across  a 
fibre,  and  gently  bruising  the  broken  end,  as  at  d^  fig.  49^,  or  by 
splitting  up  its  substance  with  fine  needles.     But  it  is  no  easy 
matter  to  insulate  a  single  fibril ;  and  to  succeed  in  this,  a  per- 
fectly fresh  and  favourable  specimen,  as  well  as  nice  manipula- 
tion, is  required.     When  a  fibril  thus  completely  insulated  is 
highly  magnified,  it  is  seen  to  consist  of  a  single  row  of  minute 
particles,  connected  together  like  a  string  of  beads.   .  These 
particles   (named   "  sarcous   elements"    by    Bowman),   when  Elementary 
viewed  with  a  magnifying  power  of  400  or  600,  appear  like  particles. 
little  dark  quadrangular  and  generally  rectangular  bodies,  with 
bright  intervals  between  them,  as  if  they  were  connected  to- 
gether by  some  pellucid  substance,   a,  fig.  51^ ;  but  on  closer 
examination,  provided  the  defining  power  of  the  instrument  is 


*  Fngmentfl  of  a  muscular  libre  of  the  skate,  held  together  by  the  twisted 
nroolemma.    After  Bowman,  Cycl.  of  Anat.  fig.  294. 
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Fig.  51' *  good,  a  very  faint  dark  line  or  shadow 

\  will  be  discovered   passing  across  tlie 

fibril  in  the  middle  of  each  of  the  bright 
spaces,  and  sometimes  also  a  bright  bor- 
der maybe  perceived  on  either  side  of  the 
fibril,  so  that  each  of  the  rectangular  dark 
bodies  appears  then  to  be  surrounded 
with  a  bright  area  having  a  similar 
quadrangular  outline,  as  represented  in 
the  figure,  and  it  may  therefore  be 
inferred  that  the  pellucid  substance 
incloses  it  on  all  sides.  In  short,  it 
would  seem  that  the  elementary  parti- 
c  6     a  cles  of  which  the  fibril  is  made  up,  are 

little  masses  of  pellucid  substance,  presenting  a  rectangular  out- 
line, and  appearing  dark  in  the  centre.  Their  appearancey 
indeed,  suggests  the  notion  of  minute  vesicular  bodies  or  cells, 
cohering  in  a  linear  series,  the  faint  transverse  marks  between 
being  the  lines  of  junction.  But  although  this  idea  very  natu- 
rally presents  itself,  we  must  not  assume  that  the  reality  of  it 
is  established.  With  a  still  higher  magnifying  power,  the  dark 
central  part  appears  constricted  in  the  middle,  or  looks  as  if  it 
consisted  of  two  portions  joined  together.  When  the  focus  is 
altered,  the  internal  dark  part  becomes  light;  it  is  therefore 
evidently  transparent,  and  its  dark  aspect  is  probably  owing 
to  its  refracting  the  light  differently  from  the  surrounding 
substance.'l'      Minute  pellucid    objects   indeed   exhibit,    when 

♦  Muscular  fibrillse  of  the  pig  magnified  720  diameters,  a.  An  ap- 
paiently  single  fibril,  showing  the  quadrangular  outline  of  the  component 
particles,  their  dark  central  part  and  bright  margin,  and  their  lines  of  junc- 
tion, crossing  the  light  intervals,  b.  A  longitudmal  segment  of  a  fibre  con- 
sisting of  a  number  of  fibrils  still  connected  together.  The  dark  cross 
stripes  and  light  intervals  on  h  are  obviously  occasioned  by  the  dark  specks 
and  intervening  light  spaces  respectively  corresponding  in  the  different  fibrils, 
c.  Other  smaller  collections  of  fibnllse.    From  a  preparation  by  Mr.  Lealand. 

t  Various  observers,  from  the  time  of  Hooke,  in  the  seventeenth  century 
till  the  present  day,  have  recognized  a  beaded  structure  in  the  muscular  fila- 
ments. Muys,  who  however  considered  the  beaded  appearance  as  only  occa- 
sional, and  seems  to  have  been  a  good  deal  perplexed  by  it,  represents  the 
particles  as  rectangular.  Invest.  Fabricse  quaa  in  part.  muse.  comp.  extat. 
Lugd.  Bat.  1741.  Tab.  I.  fig.  17.  Their  Quadrangular  outline  was  fully 
ana  clearly  shown  by  Mr.  Bowman.  The  taint  lines  passing  across  tlie 
light  intervals  between  the  dark  particles,  as  well  as  the  surrounding  bright 
areas,  were,  as  far  as  I  know,  nrst  pointed  out  by  Mr.  Lealand,  a  skilful 
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bigfalj  magnified,  a  dark  centre  surrounded  by  a  bright  halo, 
if  viewed  a  little  within  the  true  focal  distance ;  but  the 
blight  circumference  of  the  muscular  particles  seems  to  be 
somethiog  more  than  can  be  accounted  for  in  this  way. 

When   the  fibrillar  lie   undisturbed  in  the   fibre,  the  ele-  cause  of 
mentary  particles  of  collateral  fibrils  are  situated  in  the  same  ^^^  <*">» 
tnmsTeise   plane,  and  it  is  to  this  lateral  coaptation   of  the 
particles  that  the  transverse  striping  of  the  fibre  is  due.     (See 
bi  fig.  51^.)     Accordingly,  the  cross  lines  are  not  confined  to 
the  sur&ce  of  the  fibre,  but  may  be  seen  throughout  its  entire 
thickness  on  successively  deepening  the  focus  of  the  microscope. 
The  fibres  moreover  often  show  a  tendency  to  cleave  across  in  TmnsTene 
the  direction  of  these  lines,  and  even  to  break  up  into  trans-  cleavage  of 

*  ,        the  fibres. 

verse  plates  or  disks,  which  are  formed  by  the  lateral  cohesion 
of  the  panicles  of  adjacent  fibrils.  To  make  up  such  a  disk, 
therefore,  every  fibril  contributes  a  particle,  which  separates 
from  those  of  its  own  fibril,  but  coheres  with  its  neighbours  on 
either  side,  and  this  with  perfect  regularity.  Indeed,  Mr.  Bow- 
man conceives  that  the  subdivision  of  a  fibre  into  fibrillse  is 
merely  a  phenomenon  of  the  same  kind,  only  of  more  common 
occurrence,  the  cleavage  in  the  latter  case  taking  place  longi* 
tadinally  in  place  of  transversely:  accordingly,  he  considers 
that  the  fibrillse  have  no  existence  as  such  in  the  fibre,  any  more 
than  the  disks ;  but  that  both  the  one  and  the  other  owe  their 
origin  to  the  regular  arrangement  of  the  particles  of  the  fibre 
loDgitudinally  and  transversely,  whereby,  on  the  application  of 
violence,  it  cleaves  in  the  one  or  in  the  other  direction  into  re- 
gular segments. 

The  length  of  the  elementary  particles  is  of  course  measured  Size  of  the 
by  finding  the  number  of  cross  lines  in  a  given  space ;  it  is  thus  pgjJJ-^"J|^ 
estimated  by  Mr.  Bowman  at  irroTrth  of  an  inch,  while  their 
transverse  diameter  is  less,  often  by  one  half, — at  least,  in  speci- 
mens which  have  not  been  altered  by  contraction  :  he  finds 
that  their  size  is  remarkably  uniform  in  mammalia,  birds,  rep- 
tiles, fishes,  and  insects. 

A  number  of  flat,  oval  corpuscles,  resembling  cell  nuclei,  are  Nuclei  in 
scattered  among  the  fibrillae  in  the  substance  of  the  fibres.  ^J»«fi^"«' 
These  have  been  supposed  to  be  connected  with  the  growth  and 

optician  in  this  city.    Tlie  figure  (51')  was  drawn  by  my  friend,  Mr.  J. 
Mareha]],  from  a  specimen  prepared  by  Mr.  L. 
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Connexion 
of  fibres 
with  ten- 
dons. 


Bloodves- 
sels of  mus- 
cle, their 
arrange- 
ment. 


Dutrition  of  the  muscle.  They  are  obvious  in  the  foetus  some 
time  before  birth,  but  afterwards  the  addition  of  acetic  acid  is 
required  in  order  to  render  them  visible. 

Connexion  with  tendons. — The  precise  mode  in  which  the 
extremities  of  the  muscular  fibres  are  connected  with  the  ten- 
dinous tissue  is  still  somewhat  doubtful.  It  has  been  main- 
tained that  their  ends  are  rounded  off  or  gradually  taper  to  a 
point,  and  are  received  into  the  centre  of  a  bundle  of  tendinous 
filaments.  Mr.  Bowman  states  that  he  has  not  been  able 
satisfactorily  to  find  out  what  is  the  arrangement  in  mam- 
malia or  birds ;  but  in  some  animals  lower  in  the  scale,  he  has 
observed  two  modes  of  connection.  In  the  one  case,  the  ex- 
tremity of  the  muscular  fibre  is  abruptly  truncated,  or  termi- 
nates with  a  perfect  disc,  and  the  little  bundle  of  tendinous 
filaments  spread  out  and  fix  themselves  over  the  whole  surface 
of  this  disc,  and,  in  a  small  extent  also,  to  the  sarcolemma, 
which  ceases  abruptly  at  the  circumference  of  the  terminal  disc. 
This  kind  of  connexion  may  be  seen  in  fishes  and  insects.  In 
the  other  mode,  which  occurs  when  the  muscle  is  attached 
obliquely  to  a  membranous  surface,  and  which  may  be  observed 
in  the  limbs  of  the  Crustacea,  the  fibre  is  truncated  obliquely  at 
its  end,  and  more  or  less  acutely,  according  to  the  angle  which 
the  fibres  make  with  the  surface  of  attachment. 

Bloodvessels. — The  bloodvessels  of  the  muscular  tissue  are 
extremely  abundant,  so  that,  when  they  are  successfully  filled 
with  coloured  injection,  the  fleshy  part  of  the  muscle  contrasts 
strongly  with  its  tendons.  The  arteries,  accompanied  by  their 
associate  veins,  enter  the  muscle  at  various  points,  and  divide 
into  branches;  these  pass  among  the  fasciculi,  crossing  over 
them,  and  dividing  more  and  more  as  they  get  between  the  finer 
divisions  of  the  muscle ;  at  length,  penetrating  the  smallest  fasci- 
culi, they  end  in  capillary  vessels  which  run  between  the  fibres. 
The  vessels  are  supported  in  their  progress  by  the  subdivisions 
of  the  cellular  sheath  of  the  muscle,  to  which  also  they  supply 
capillaries.  The  capillaries  destined  for  the  proper  tissue  of  the 
muscle,  (fig.  52\)  form  among  the  fibres  a  fine  network,  with 
narrow  oblong  meshes,  which  are  stretched  out  in  the  direction 
of  the  fibres :  in  other  words,  they  consist  of  longitudinal  and 
transverse  vessels,  the  former  running  parallel  with  the  mus- 
cular fibres,  and  lying  in  the  angular  intervals  between  them. 
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*'«-^2'*  _tlje   latter,  which 

are  much  shorter, 
crossing  between  the 
longitudinal  ones, 
and  passing  over  or 
under  the  interven- 
ing fibres. 

None  of  the  capillary  vessels  enter  the  sarcolemma  or  proper  sheath  of  the  Relation  to 
fibre,  and  the  nutritious  fluid  which  they  conyey  must  therefore  reach  the  fihres. 
finer  elements  of  the  muscle  hy  imbihition.  Moreover,  as  the  capillaries  do 
not  penetrate  the  fibres,  but  lie  between  them,  their  number  in  a  given  space 
or  their  degree  of  closeness  will  in  some  measure  be  regulated  by  the  num- 
ber and  consequently  by  the  size  of  the  fibres ;  and  accordingly  in  the 
muscles  of  different  animals  it  is  found  that  when  the  fibres  are  small,  the 
Teasels  are  numerous  and  form  a  close  network,  and  vice  vend :  in  other 
words,  the  smaller  the  fibres,  the  greater  is  the  quantity  of  blood  supplied  to 
the  same  bulk  of  muscle,  or  to  the  same  amount  of  elementary  muscular  par- 
ticles, for,  amidst  the  variations  which  the  fibre  presents  in  difi^erent  animals, 
the  size  of  its  minuter  elements  remains  wonderfully  constant.  In  con- 
formity with  this,  we  see  that  in  birds  and  mammalia,  in  which  the  process 
of  nutrition  is  active,  and  where  the  rapid  change  requires  a  copious  sup- 
ply of  material,  the  muscular  fibres  are  much  smaller  and  the  vessels  more 
nmnerous  than  in  cold-blooded  animals^  in  which  the  opposite  conditions 
prevul. 

Nerves. — ^The  nerves  of  a  voluntary  muscle  are  of  consider-  Nerves, 
able  size.     Their  branches  pass  between  the  fasciculi,  and  in  bunion  ***" 
their  progress  repeatedly  unite  with   each   other  in   form    of  muscle, 
a  plexus,  the  finer  branches  of  which  may  be  seen  running  be- 
tween the  smallest   order  of  fasciculi,  often  in  company  with 
bloodvessels ;  at  last  the  nervous  plexus  is  reduced  into  minute 
bundles   consisting   of  two    or  three   primitive   tubules    each, 
some  of  them   separating   into  single   tubules.      (Fig.   53^.) 
By  means  of  the  microscope  these  fine  nervous  bundles  and 
single  tubules   may  be  observed    to  pass   between    the  mus- 
cular fibres^  and  after  a  longer  or  shorter  course,   to  return 
to  the  plexus.     They  cross  the  direction  of  the  muscular  fibres 
directly  or  obliquely,  forming  wide  arches;  and  on  their  re- 
turn they  either  rejoin  the  larger  nervous  bundles^  from  which 

*  Capillary  vessels  of  muscle  from  an  injection  by  Lieberkuhn,  seen  with 
alow  magnifying  power.  The  specimen  was  preserved  in  spirits  ;  when  the 
muscle  is  dried,  tnc  vessels  appear  much  closer. 


in 
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they  set  out,  or  enter  other  ^''S-  S3'.* 

diviaioDB  of   the    plexus.  ^ 

The     nervous     filaments,  -   -  -  ..- .<^"X       T 

therefore,  do  not  come  to  /''^  '•*».}.  ~z 

an  end  in  the  muscle,  but    .^^. .  '^ — .    — \|'%i      -.— -.  _ 

form  loops  or  slings  among    ■"  ","/'   '     "i^i"-^,"^*^^^' 'j!"""* 
iU   fibres.     The    tubules   '"    'i^'_:~Zr^'''J~~f 
of  the  nerves  never  pene-     -       '^\,z._^^"_"~_\lf7^~ 

trate   the   sarcolcmma    or     —  -"--^  -i; .  -^^t=^-^ 

sheath  of  the    fibre;    in      .  ~  "~7-/a ^^^'tr- 

this   respect   they  resem-     .-.'.. '^'^    J\^.~'-. ^£Z — -. — .   - 

ble  the   capillary  vessels,    -  '^     -,     -   -     -    '.--—- -- 

but  they   do  not  accom-  i  t 

pany  the  capillaries,  being 

not  only  much  less  numerous,  but  distributed  after  a  different 

fiishion. 

Straciureof       Involuntary  muscles. — The  involuntary  muscular  tissue  dif- 

inTOinntwy  fg,^  f^^^,  j|,g  voluntary  kind,  not  only  in  its  want  of  subjection 
to  the  vill,  but  also  in  its  structure.  The  most  remarkable 
difference  is  observed  in  the  aspect  and  structure  of  the  fibrea 
which,   except  in   the   heart  Fig.  M.t 

and  a  few  instances  of  less 
note,  are  unmarked  by  the 
cross  lines  so  characteristic  of 
the  striped  fibre.  These 
plain  or  unatriped  fibres  (fig. 

Plaid  54')  are  generally  of  a  pale 

Gbna.  colour  ;   their  figure  is  for  the 

most  part  flattened,  though 
sometimes  it  might  be  rather 
said  to  be  prismatic,  and 
their  diameter  is  from  Woath 
tOT^oijth  of  an  inch.  Un- 
der the  microscope  they  have 
a  peculiar  soft  aspect,  with- 
out a  strongly  shaded  border  ;  ^ 

•  Tenniimtion  of  the  nerveB  among  the  fibrea  of »  voluntsry  nmBcle,  m 
seen  with  the  micioscopc,     After  Burdach. 

t  Plain  miiBculRriibrcg from  the  liuman  bladder,  magnified  250  diameleis. 
A,  in  their  natural  state ;  b,  treated  with  acetic  ftcid  ta  show  the  nuclei. 
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and  ihej  are  marked  at  short  intervals  vith  oblong  corpuscles 
or  nnclei,  which  give  them  a  very  characteristic  appearance, 
espedallj  after  the  application  of  acetic  acid,  which  renders  the 
corpuscles  much  more  conspicuous.  The  substance  of  the  fibres 
is  translucent,  but  clouded  or  even  finely  granular ;  and  in  the 
latter  case  the  granules  are  sometimes  arranged  in  longitudinal 
lines.  Mr.  Bowman  considers  this  last-mentioned  appearance 
as  indicative  of  an  approximation  towards  the  structure  of  the 
striped  fibre,  for  he  has  observed  the  granules  to  be  about  the 
size  of  the  elementary  particles  of  voluntary  muscle  already 
described.*  It  is  doubtful  whether  they  have  a  sarcolemma  or 
special  sheath. 

The  plain  fibres  are  for  the  most  part  disposed  between  the  Arrange- 
coats  of  the  membranous  viscera,  as  the  stomach,  intestines,  and  ™'"^  ^^^^ 
bladder,  in  the  parietes  of  the  air  tubes,  excretory  ducts  of 
glands,  and  the  like.  They  are  generally  collected  into  larger 
and  smaller  fasciculi,  in  which  they  run  parallel  with  each  other, 
but  the  fasciculi  in  many  cases  cross  one  another  and  interlace. 
It  is  not  known  how  the  fibres  are  fixed  at  their  extremities ; 
and  when  they  are  disposed  in  a  circular  manner  round  a  cavity, 
— as  in  the  intestine,  for  example, — it  is  uncertain  whether  a 
circle  is  formed  by  two  or  three  fibres,  each  shorter  than  the 
whole  circumference,  or  whether  a  single  fibre  performs  the 
entire  circuit, — and  further,  whether  on  the  latter  supposition 
the  fibre  returns  again  into  itself  like  a  ring,  or  is  continued 
round  more  than  once  in  a  spiral  manner. 

The  plain  muscular  fibres  are  met  with  in  the  lower  half  of  Where 
the  gullet,  the  stomach,  and  the  whole  intestinal  canal,  in  the  ^^^^' 
bladder  and  uterus,  in  the  bronchial  tubes,  in  the  ureters  and  the 
ducts  of  the  larger  glands  generally,  and  in  the  iris.  The  mid- 
dle coat  of  the  arteries  also  consists  in  great  part  of  fibres 
having  the  anatomical  characters  of  the  plain  muscular  fibres. 
Fibres  of  the  same  kind  have  also  been  detected  by  Mr.  Bow- 
man in  the  dartos  or  subcutaneous  tissue  of  the  scrotum,  where 
I  have  since  seen  them  myself. 

Muscular  tissue  of  the  heart, — The  fibres  of  the  heart  differ  Tissue  of 
remarkably  from  those  of  involuntary  muscular  organs  in  ge-    **'** 
neral,  inasmuch  as  they  present  transverse  striae.     The  striae. 


*  Cyclopedia  of  Anat.  vol.  ii.  p.  514. 
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however,  are  less  strongly  marked,  and  less  regular,  and  the 
fibres  are  smaller  in  diameter  than  in  the  voluntary  muscles. 
Many  of  the  fibres  are  attached  to  the  tendinous  structure  con- 
nected with  the  orifices  and  valves.  The  tissue  of  the  heart 
differs  also  from  most  other  involuntary  muscular  structures  by 
its  deep  colour,  but  it  agrees  with  them  in  the  interlacement  of 
the  fasciculi,  and  in  the  small  amount  of  cellular  texture  inter- 
mixed with  the  fibres. 

Chemical  composition  of  muscle. — The  chief  as  well  as  the 
characteristic  constituent  of  the  muscular  tissue  is  fibrin,  of 
which  the  nature  and  properties  have  already  been  stated. 
There  can  be  little  doubt  that  this  animal  principle  is  the 
essential  constituent  of  the  muscular  fibre;  but  it  must  be  re- 
membered that  a  piece  of  muscle  subjected  to  analysis  compre- 
hends along  with  the  proper  muscular  fibres  a  certain  amount 
of  cellular  texture,  bloodvessels,  and  nerves  ;  moreover  that  the 
blood  cannot  be  entirely  extracted  from  its  small  vessels,  and 
that  more  or  less  serum  (an  albuminous  fluid)  remains  in  its 
moist  tissue.  Accordingly,  other  ingredients  besides  fibrin, 
though  in  smaller  proportion,  present  themselves  in  the  ana- 
lysis, and  are  ascribed  to  the  presence  of  the  accessory  sub- 
stances just  mentioned.  In  100  parts  of  fresh  voluntary  muscle 
of  the  ox,  Berzelius  found 


Physical 
properties. 


Fibrin           .... 

15-8 

Gelatin                .... 

1-9 

Albumen,  with  colouring  matter 

2-2 

Alcoholic  extractive,  with  salts 

1-8 

Watery  extractive,  with  salts 

105 

Phosphate  of  lime,  with  albumen 

0-08 

Water  and  loss 

7717 

100. 
Braconnot  obtained  similar  results  from  an  analysis  of  the  tissue  of  the 
heart,  and  through  the  researches  of  different  experimenters,  essentially  the 
same  chemical  constitution  has  been  discovered  in  the  fibres  of  the  iris,  in 
the  uterus,  in  the  muscular  coat  of  the  intestine,  and  in  that  of  the  gall- 
bladder and  gall  ducts  of  the  ox  and  ureter  of  the  horse,  also  in  the  hypcr- 
trophied  muscular  coat  of  the  human  ureter. 

Physical  properties, — A  dead  muscle  possesses  little  strength, 
and  may  be  lacerated  by  a  force  of  no  great  amount.  Although 
it  has  but  little  elasticity,  the  muscular  tissue  is  nevertheless 
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capable  of  being  slowly  stretched  out  in  the  Hying  body,  and 
will  afterwards  return  to  its  original  state,  as  happens  from  the 
growth  of  tumours,  the  accumulation  and  subsequent  removal  of 
dropsical  waters,  the  enlargement  and  subsidence  of  the  uterus,  q^q^^ 
and  such  like  causes.  The  red  colour  of  muscle  is  well  known, 
but  it  differs  greatly  in  degree  in  different  cases.  It  is  usually 
paler  in  the  involuntary  muscles;  but  here  the  heart  again  is  a 
striking  exception.  In  fish  the  chief  muscles  of  the  body  are 
nearly  colourless,  and  in  the  breast  of  wild  fowl  we  see  a  dif- 
ference in  the  depth  of  colour  in  different  strata  of  the  same 
muscles.  The  redness  is  no  doubt  partly  due  to  blood  con- 
tained in  the  vessels,  but  not  entirely  so,  for  a  red  colouring 
matter,  apparently  of  the  same  nature  as  that  of  the  blood  is 
obviously  incorporated  with  the  fibres. 

Development  of  muscle. — From  the  researches  of  Valentin  and  Develop- 
Schwann,  (fig.  55')  it  appears  that  the  muscular  fibres  are  derived  ™*°^ 
from  nucleated  cells,  which  coalesce  together  in  rows,  and  un- 
dergo other  changes.     Nuclei  are  first  formed  in  a  sofl  blastema; 
these  are  arranged  in  linear  series  and  become  surrounded  with 
delicate  envelopes,  so  as  to  form  a  string  of  cohering  cells.  (Fig. 
55^^)  The  cells  contain,  besides  the  nuclei,  a  few  detached  round 
granules.     By  absorption  of  their  adhering  parts,  the  cells  co- 
alesce into  a  tube;  and  within  the  tube  so  produced,  the  fibrillss 
begin  to  be  formed,  by  deposition  and  linear  arrangement  of 
their  elementary  particles  on  its  inner  surface.     The  formation 
of  fibrils  goes  on  until  they  fill  up  the  tube,  which  after  this, 
according  to  Schwann,  becomes  the  sarcolemma;  but  the  last- 
mentioned  point  is  doubtful,  and  some  consider  that  the  sar- 
colemma is  a  subsequent  formation.     The  nuclei  remain  for  a 
time  in  the  axis  of  the  growing  fibre, — a  condition  which  is  per- 
sistent in  the  muscles  of  insects;   but  in   higher  animals  they 
become  dispersed  among  the  fibrils,  and  increased  in  number,  for 
those  seen  in  the  perfect  fibre  are  more  numerous  than  can  be 
accounted  for  merely  by  the  persistence  of  the  original  cell  nuclei. 

The  aboTe  account  of  the  maimer  in  which  the  muscular  fibres  are  pro- 
duced 18  no  doubt  to  a  certain  extent  correct.  I  have  seen  growing  fibres 
from  the  foetal  sheep,  which  were  in  the  condition  represented  by  Schwann, 
in  fig.  5.5',' ;  only  the  granules  within  were  somewhat  regularly  disposed  in 
tranfiverse  lines  between  the  nuclei.  But  much  still  remains  to  be  explained 
by  future  investigation. 
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Fig.  55'.» 


in  i 


Not  re- 
generated. 


The  fibres  are  at  first  smaller  than  at  subsequent  periods,  as  has  been 
noticed  by  Lecuwenhock  and  most  succeeding  observers.  In  the  embryo 
frog,  at  the  earliest  period  that  I  could  detect  a  muscular  structure,  the 
fibres  seemed  almost  to  consist  of  single  fibrillse,  connected  with  remnants 
of  coalesced  and  apparently  flattened  cells  and  nuclei ;  at  a  later  stage  the 
number  of  fibrillae  in  the  fibres  had  increased,  and  the  fibres  were  of  course 
thicker.  Prevost  and  Lebert  state  that  in  the  frog's  embryo  the  fibnllas 
(cylindres  primitifs)  are  formed  out  of  cells  which  lengthen  into  narrow 
tubuli,  and  contain  globular  particles  ranged  in  monilifonn  lines.! 

Hcnle  has  suggested  that  the  nucleated  cells  may  first  coalesce  to  form  an 
axis,  round  which  the  fibrillsB  are  deposited  from  without, — and  that  the 
sarcolemma  is  then  formed  on  the  surface  of  the  fibre,  whilst  the  axis  dis- 
appears  from  its  centre. 

It  is  well  known  that  the  muscular  system,  after  acquiring  its  full  de- 
velopment, is  subject  to  frequent  variations  of  bulk  in  the  progress  of  life,  and 
it  still  remains  a  question  whether  in  such  cases  the  number  of  the  muscular 
fibres  is  increased  by  new  formation  and  diminished  by  absorption,  or 
whether  the  variation  of  the  whole  muscle  is  due  to  an  increase  or  diminution 
of  the  bulk  of  the  individual  fibres  while  their  number  remains  unaltered. 

As  far  as  can  be  concluded  from  observations  and  experiments 
that  have  hitherto  been  made  on  the  subject,  the  muscular 
tissue  is  not  regenerated  in  warm-blooded  animals.  It  is  true 
that  ivhen  a  portion  of  muscle  is  cut  out  the  breach  viiW  heal, 
but  the  loss  of  substance  is  not  repaired  by  new-formed  mus- 
cular tissue. 


♦  Fig.  56'.  Development  of  muscular  fibre  after  Schwann.  1,  2,  3,  are 
fibres  from  the  dorsal  muscles  of  a  foetal  pig,  3)  inches  long.  3,  represents 
the  fibre  (2)  after  the  action  of  acetic  acid.  4,  5,  6,  are  fibres  from  the 
muscles  about  the  humerus  of  a  foetal  pig  five  inches  long.  5,  shows  the 
nuclei  attached  to  the  wall  of  the  tube  ;  in  4  and  6  is  also  seen  the  gradual 
deposition  of  the  substance  from  which  the  fibrillee  are  formed  on  the  inner 
surface  of  the  tubular  fibre  (magnified  about  450  diameters). 

t  Annales  des  Sc.  Nat.  1844. 
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VUai  properlUi  of  muscle, — The  muscular  tissue  possesses  a  considerable   Vital  pro- 
degree  of  MCMtbiUhfj  but  its  cliaracteristic  vital  endowment,  as  already  said,  Parties, 
is  its  irritahilUy  or  contraciiUtyy  by  which  it  serves  as  a  moving  agent  in  the 
animal  body. 

Seitabiliiy. — This  property  is  manifested  by  the  pain  which  is  felt  when  Sensibility 
a  muscle  is  cut,  lacerated,  or  otherwise  violently  injured,  or  when  it  is  of  muscle, 
seized  with  spasm.     Here,  as  in  other  instances,  the  sensibility,  properly 
speaidog,  belongs  to  the  nerves  which  are  distributed  through  the  tissue,  and 
accordingly  when  the  nerves  going  to  a  muscle  are  cut,  it  forthwith  becomes 
insensible.     It  is  by  means  of  this  property,  which  is  sometimes  called  the 
^  muscular  sense,**  that  we  become  conscious  of  the  existing  state  of  the 
muscles  which  are  subject  to  the  will,  or  rather  of  the  condition  of  the  limbs 
and  other  parts  which  are  moved  through  means  of  the  voluntary  muscles, 
and  we  are  thereby  glided  in  directing  our  voluntary  movements  towards 
the  end  in  view.    Accordingly,  when  this  muscular  sense  is  lost,  while  the 
power  of  motion  remains, — a  case  which,  though  rare,  yet  sometimes  occurs, 
— the  person  cannot  direct  the  movements  of  the  affected  limbs  without  the 
guidance  of  the  eye. 

IrriiabUUy  or  Contraetility, — The  merit  of  distinguishing  this  property  of  Contract!- 
the  animal  body  from  sensibility  on  the  one  hand  and  from  mere  me-  ^*^7.,?'  *"^' 
dumical  phenomena  on  the  other,  is  due  to  Dr.  Francis  Glisson,  a  celebrated  ^' 

English  physician  of  the  seventeenth  century  ;  but  irritability,  according  to 
the  view  which  he  took  of  it,  was  supposed  to  give  rise  to  various  other  phe- 
nomena in  the  animal  economy,  besides  the  visible  contraction  of  muscle,  and 
his  comprehensive  acceptation  of  the  term  has  been  adopted  by  many  suc- 
ceeding authorities,  especially  by  writers  on  pathology.  Hallcr,  in  his  use 
of  the  term  irritability,  restricted  it  to  the  peculiar  property  of  muscle. 

In  order  to  cause  contraction,  the  muscle  must  be  excited  by  a  stimulus.   Stimuli, 
The  stimulus  may  be  applied  immediately  to  the  muscular  tissue,  as  when     ?^  *^ 
the  fibres  are  irritated  with  a  sharp  point ;  or  it  may  be  applied  to  the  nerve 
or  nerves  which  belong  to  the  muscle ;  in  the  former  case,  the  stimulus 
is  said  to  be  « immediate,"  in  the  latter,  "  remote."     The  nerve  does  not  ]["a""^te 
contract,  but  it  has  the  property,  when  stimulated,  of  exciting  contrac-   stimuli: 
tions  in  the  muscular  fibres  to  which  it  is  distributed,  and  this  property, 
named  the  ^  vis  nervosa,"  is  distinguished  from  contractility,  which  is  con- 
fined to  the  muscle.    Again,  a  stimulus  may  be  either  directly  applied  to 

the  nerve  of  the  muscle,  as  when  that  nerve  is  itself  mechanically  irritated  ?*^*  *"^ 

,.,.,/.  1  .,  ,       indirect. 

or  galvamsed ;  or  it  may  be  first  made  to  act  on  certam  other  nerves,  by 

which  its  influence  is,  so  to  speak,  conducted  in  the  first  instance  to  the 
brain  or  spinal  cord  (or  perhaps  even  to  some  subordinate  nervous  centre) 
and  then  transferred  or  reflected  to  the  muscular  nerve. 

The  stimuli  to  which  muscles  are  obedient  are  of  various  kinds ;  those   Kinds  of 
best  ascertained  are  the  following,  viz.     1.  Mechanical  irritation  of  almost  '^"™uli« 
any  sort,  under  which  head  is  to  be  included  sudden  extension  of  the  mus- 
cular fibres.     2.  Cliemical  stimuli,  as  by  the  application  of  salt  or  acrid  sub- 
stances.   3.  Electrical ;  usually  by  means  of  a  galvanic  current  made  to  pass 


clxxviii  MUSCULAR   TISSUE. 

through  the  muscular  fibres  or  along  a  certain  length,  howeyer  short,  of  the 
nerve :   the  effect  taking  place  on  closing  or  on  breaking  the  circuit.     4. 

Physical        Sudden  heat  or  cold ;  these  four  may  be  classed  together  as  phyncal  itimuU. 

an  men  •  j^^^^^  mental  stimuli,  viz.  1.  The  operation  of  the  will,  or  volition.  2. 
£motiom«,  and  some  other  involuntary  states  of  the  mind.  Lastly,  there 
still  remain  exciting  causes  of  muscular  motions  in  the  economy,  which, 
although  they  may  probably  turn  out  to  be  physical,  are  as  yet  of  doubtful 
nature,  and  these  until  better  known  may  perhaps  without  impropriety  be 

Organic.  called  organic  stimuli ;  to  this  head  may  be  also  referred,  at  least  provision- 
ally, some  of  the  stimuli  which  excite  convulsions  and  other  involuntary 
motions  which  occur  in  disease. 

All  muscles  are  not  indifferently  obedient  to  the  same  stimuli.  Tlie 
difference  in  their  subjection  to  the  will  has  been  already  mentioned,  and 
there  are  other  cases,  though  of  less  note,  in  which  they  differ  either  in  their 
capability  of  being  excited  by  a  certain  kind  of  stimulus,  or  m  the  readiness 
with  which  they  are  affected  by  it.  Thus,  for  example,  it  would  seem  that 
the  contractile  fibres  of  the  dartos  are  not  excitable  by  electricity,  though 
they  are  readily  called  into  action  by  mechanical  irritation,  by  cold,  and  by 
some  other  stimuli  indirectly  applied.* 

Condition  Phenomena  of  muscular  contraction, — A  muscle  when  in  action  is  short- 

of  a  muBcle  encd,  or  exhibits  a  tendency  to  shorten ;   at  the  same  time  it  swells  in  the 

duruig  con-  ^^jj^jig  j^jjd  becomes  firm  and  rieid  to  the  feel.     This  condition,  after  con- 
traction. ^,  ' 

tinuing  for  a  longer  or  shorter  time,  is  succeeded  by  relaxation.     Careful 

experiments  have  proved  that  the  muscle  undergoes  no  change  of  volume 
during  its  action,  the  shrinking  in  one  direction  being  compensated  by  the 
enlargement  in  another. 

The  fibres  of  a  muscle  which  has  been  called  into  action,  exhibit  in  cer- 
tain circumstances  a  series  of  zigzag  bendings,  and  from  this  appearance, 
which  was  noticed  by  Dr.  Hales,  and  more  recently  by  Prevost  and 
Dumas,  it  was  inferred  that  the  shortening  of  the  muscle  was  owing 
to  its  fibres  assuming  such  serpentine  flexives,  in  which  condition  of 
course  their  extremities  are  more  approximated.  But  from  a  more  careful 
investigation  of  this  phenomenon  there  is  reason  to  believe  that  the  bent 
condition  of  the  fibre  is  not  coincident  with  its  actual  contraction.  In  the 
act  of  contracting,  the  fibre  becomes  shorter  and  thicker,  but  does  not  fall 
out  of  the  straight  line;  on  being  subsequently  relaxed,  however,  it  is 
thrown  into  serpentine  plicse,  and  remains  so  until  its  extremities,  which 
had  been  brought  nearer  by  contraction,  are  drawn  out  again  by  some 
stretching  force.  Moreover,  it  may  readily  happen  that  fibres  which  are  not 
in  action  may  be  corrugated  by  the  contraction  of  others  running  along  with 
them,  and  this  is  probably  the  most  common  cause  of  the  zig-zag  plicse. 

Minute              During  contraction  the  individual  fibres  are  thickened  or  swoUen  out  at 
changes.        — — 


*  Jordan  in  Miiller's  Archiv.  1834.  From  some  experiments  recently 
made  under  the  diiection  of  Professor  Simpson,  of  Edinburgh,  there  seems 
reason  to  infer  that  the  motions  of  the  human  uterus  are  not  affected  by 
electricity. 
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^ort  intetrals,  and  with  a  high  power  of  the  microscope  it  may  he  seen  that 
in  the  swollen  parts  the  transverse  lines  characteristic  of  the  striped  iihre  are 
approximated,  whilst  in  the  intermediate  narrower  portions  they  are  more 
than  the  mean  distance  apart.     The  commencement  and  progress  of  this 
change  has  been  carefully  studied  hy  Mr.  Bowman,  on  detached  muscular 
fibres  of  the  cmstacea.     According  to  his  observations,  the  approximation  of 
the  Jtrias  aud  the   simultaneous  swelling,  begin  at   isolated  points  along 
the  fibre ;  at  first  not  affecting  its  whole  diameter,  but  being  confined  to  one 
ade  and  causing  a  series  of  bulgings  on  the  margin.     From  its  point  of  com- 
mencement the  contraction  spreads  into  the  fibre  equally  in  all  directions, 
its  progress  not  conforming  to  the  arrangement  either  of  the  fibrillss  or  the 
transverse  stripes ;  and  accordingly  the  latter  may  be  closely  approximated  on 
one  side  of  the  fibre,  while  on  the  other  side  they  are  at  their  usual  distance. 
Between  the  contracting  points  the  fibre  is  narrower,  and  its  cross  strias 
further  apart.     These  contractions,  however,  do  not  remain  stationary,  but   ^   ...    . 
travel  along  the  fibre ;  and  parts  which  are  shortened  and  swollen  at  one   contractions 
moment,  beeome  lengthened  and  narrowed  the  next,  being  drawn  out  by   of  the 
eontraetion  of  the  neighbouring  portions, — ^unless,  indeed,  the  ends  of  the   "°''*** 
fibre  are  free  and  offer  no  resistance  to  their  approximation  ;  for  in  that  case 
the  contraction  advancing  to  a  fresh  portion,  merely  causes  a  further  ap- 
proach of  the  ends,  and  for  want  of  a  fixed  resistance  cannot  draw  out  the 
parts  previously  contracted.     The  contractions  continuing  to  oscillate  along 
the  fibre  from  end  to  end,  gradually  involve  its  whole  thickness ;   they 
increase  in  number  and  extent,  and  the  ends  of  the  fibre  if  free  to  move 
are  drawn  nearer  and  nearer,  until  at  last  it  is  greatly  reduced  in  length,  its 
motions  cease,  and  it  remains  in  that  state  of  rigidity  which  affects  all  mus- 
cles sooner  or  later  after  death. 

It  thus  appears  that  in  the  movements  of  detached  portions  of  muscle, 
a  multitude  of  partial  contractions  oscillate  to  and  fi-o  along  each  fibre,  and 
from  the  appearances  presented  by  muscular  fibres  which  have  been  ruptured 
by  tetanic  spasm,  Mr.  Bowman  is  led  to  infer  that  the  ordinary  contraction 
of  muscles  in  the  living  body  takes  place  in  this  way.  He  concludes  that 
^  the  sustained  active  contraction  of  a  muscle  is  an  act  compounded  of  an 
infinite  number  of  partial  and  momentary  contractions,  incessantly  changing 
their  place,  and  engaging  new  portions  in  succession." 

This  view  strikingly  accords  with  the  fact  that  a  remarkable  sound  is  jviuscular 
heard  when  the  ear  is  applied  over  a  muscle  during  its  action.  This  "  mus-  sound. 
ciilar  sound,"  which  was  compared  by  Dr.  Wollaston  to  the  distant  noise  of 
carriage-wheels,  has  a  thrilling  or  vibratory  character,  and  may  with  great 
probability  be  ascribed  to  the  friction  of  the  oscillating  fibres  against  each 
other.  Indeed,  Roger,  who  first  seems  to  have  specially  called  attention  to 
the  phenomenon,  and  at  a  later  period.  Dr.  Wollaston,  were  led  by  it  to 
form  conclusions  respecting  the  state  of  the  contracting  fibres  agreeing  very 
nearly  with  what  Mr.  Bowman  has  since  proved  by  actual  inspection.  Dr. 
Wollaston  inferred  that  the  sustained  effort  exerted  by  a  muscle  contracting 
by  the  impulse  of  the  will,  consists  in  reality  of  a  great  number  of  con- 
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tractions  repeated  at  extremely  short  inter^'ak,  and  excited  by  a  s«cecs.-i..3 

of  distinct  impulses ;  and  Roger  supposed  that  the  "  smnimifs"  **  ^^  nansts 

the  sound,  was  caused  by  a  sort  of  peristaltic  motion  of  the  fibrils.*     Aram. 

Rise  of         *^  ^®*  ^^"  found  by  Breselict  and   Becquerel  that  a  rise  of  tempeiatnre 

tempera-        takes  place  in  a  muscle  during  its  contraction,  which  may  amount  to  <mc  *^ 

lure.  two  degrees  of  Fahrenheit's  scale,  and  it  seems  most  likelv  that  the  evolutkc 

of  heat  is  due  to  the  mutual  friction  of  the  fibres  alluded  to. 
Eleclrical  It  remains  to  notice  another  important  phenomenon  which  accompanir- 

phenomena,   muscular  contraction,   namely,  the  development  of  electricity   or  of  &ouc 
force  analogous   to    electricity.      This    is   shown   by   an     experiment   of 
Matteuci,  which  I  have  frequently  repeated,  and  which   is    performed  iv 
the  following  manner.     Detach  the  posterior  limb  of  a  frog,   dissect  ur.: 
the  sciatic  nerve  as  far  as  the  knee,  leaving  it  connected  wnth   the  leg,  ani 
cut  away  the  thigh  ;    then   lay  this   nerve   across  the  denuded    musck"^ 
of  the  remaining  thigh  or  of  the   thigh  of  another  recently    killed  fro/. 
insulated  on  a  plate  of  glass,  and  excite  contractions  in  the  muscles  of  the 
thigh  by  mechanical  or  galvanic  irritation  of  their  nerves.     Every  time  th'.> 
is  done,  contractions  simultaneously  occur  in  the  detached  leg ;  these  of  cwir^ 
arc  cause<l  by  excitation  of  its  nerve,  and  this  excitation  is  produced  eith«?r 
by  electricity  or  by  some  analogous  force  developed  during  the  contraction 
of  the  muscles  on  which  the  nerve  is  laid.  Matteuci  at  first  believed  the  force 
to  be  actually  electrical,,  and  the  evidence  appeared  to  be  satisfactory  ;  but  be 
has  since  found  that  the  influence  passing  from  the  muscle  to  the  nerrc 
differs  from  ordinary  electricity  in  regard  to  the  substances  which  conduct 
or  which  insulate  it,  and  he  therefore  thinks  it  may  be  a  force  peculiar  to 
muscle,  which  is  analogous  to,  but  not  identical  with,  ordinary  electricity :  in 
this  condition  we  must  leave  the  question  until  his  more  recent  researchi^s 
(which  he  has  communicated  to  the  Royal  Society)  are  published.     A  frog** 
nerve  and  muscles  may  be  excited  in  the  same  manner  by  the  contracting 
museleH  of  a  warm-blooded  animal.     The  force  produced,  whether  electrical 
or  not,  might,  according  to  the  prevalent  views  of  the  chemical  physiologif^ts 
bo  very  naturally  a.'>cribed  to  some  chemical  change  accompanying  muscular 
contraction  ;  but  this  view  as  to  its  source,  can  by  no  means  be  considered 
as  actually  established.     Apart  from  this,  however,  there  are  independent 
grounds  for  believing  that  chemical  changes  are  concerned  in  the  waste  of 
tlic  tissue  which  attends  or  immediately  follows  muscular  action ;  and  a 
recent  inquirer,  Dr.  Helmholtz,  has  endeavoured  to  show  by  direct  experi- 
ment, not  only  the  fact  of  a  change,  but  its  nature.f 

•  Josephi  hud.  Roger,  De  perpctua  fibranim  muscularium  palpitatione, 
drc  Gottingae,  1760.  Roger  supposed  that  the  oscillation  ot  tne  fibrib* 
and  accompanying  sound  are  constant,  but  that  they  are  greatly  increasecf 
during  contraction  of  the  muscle.  See  also  recent  observations  oy  Remak, 
on  the  oscillatory  contractions  of  muscular  fibres  afrer  death,  in  Mullcr^s 
Archiv.  1843,  p.  182. 

t  Muller*8  Archiv.  1846,  p.  72.  He  finds  that  the  watery  extractive  is 
diminished,  while  the  spirituous  and  alcoholic  extractive  matters  are  in- 
creased. 
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Although  the  point  is  not  immediately  connected  with  the  contraction  of 
mascie^  it  may  be  here  added  that  Matteuci  has  also  shown  the  existence 
in  living  and  in  recently  killed  animals  of  an  electric  current  directed  from 
the  interior  of  a  muscle  towards  its  sur&ce, — at  least,  from  the  centre  to  the 
mAce  of  die  mass  of  muscles  composing  a  limb.  This  current,  which  he 
names  the  muscular  current,  may  be  made  manifest  by  means  of  a  gal- 
rtoometer,  or  by  employing  the  prepared  nerre  and  leg  of  a  frog  as  an 
electroscope.* 

Mnch  ingenious  speculation  has  been  bestowed  in  endeavouring  to  ex-  Theories  of 
phin  the  immediate  or  proximate  cause  of  muscular  contraction,  but  on  this  cQ^tja^tion. 
point  we  really  know  nothing  more  than  that  the  contraction  depends  on  a 
disposition  which  the  muscular  substance  has  to  shrink  in  a  particular 
direction,  when  acted  on  by  stimuli.  From  what  has  been  said,  we  must 
also  conclude  that  it  is  between  the  minutest  and  to  us  invisible  molecules 
that  this  tendency  to  approximation  is  exerted :  thus,  the  contraction  spreads 
through  a  striped  fibre  without  reference  to  the  arrangement  of  its  visible 
elements;  it  occurs  in  the  plain  fibres,  which  though  they  agree  in  their 
chemical  nature,  have  a  different  visible  structure  from  the  striped  variety  ; 
and  the  embryo  heart  contracts  whilst  its  tissue  is  yet  but  a  mass  of 
cells,  without  apparent  fibres.  It  is  plain,  therefore,  that  any  hypothesis 
or  explanation  which  assumes  the  visible  mechanical  construction  of  a  mus- 
cular fibre  as  a  necessary  condition  of  the  contraction  of  its  substance, 
must  fall  to  the  ground.  We  may  further  remark,  that  although  in  the 
higher  animals  the  contractile  substance  is  fashioned  into  fibres,  more  or  less 
complex  in  structure,  we  can  nevertheless  conceive  it  to  retain  its  peculiar 
property,  though  reduced  to  smaller  masses,  and  existing  under  different 
forms ;  and  it  is  with  this  understanding  as  to  the  nature  of  the  material 
endowed  with  vital  contractility,  that  we  ascribe  the  motion  of  cilia  to  that 
property. 

It  has  been  keenly  disputed  since  the  days  of  Haller,  whether  the  con-   Relation  of 
tmctility  of  muscle  is  a  property  inherent  in  its  substance, — a  "  vis  insita,"  contractility 
as  Haller  believed,— or  is  derived  from  the  nerves,  and,  as  it  were,  con-   yQ^g  gyg. 
ferred  by  them  on  the  muscular  fibre.     To  discuss  at  length  the  arguments   tem. 
of  this  controversy,  would  here  obviously  be  out  of  place ;  I  shall  therefore 
only  remark  that  the  former  view  is  the  more  simple,  and  is  that  to  which 
we  are  naturally  led  on  reflecting  that  muscle  is  of  a  different  substance  from 
nerve, — that  wherever  muscle  is  found,  it  manifests  the  contractile  property, 
— and  that,  on  the  other  hand,  a  nerve  is  never  seen  to  contract  in  any  cir- 
cumstances.    Nor  is  the  straightforward  view  originally  adopted  by  Haller 
in  any  way  shaken  by  the  experimental  inqmries  that  have  been  instituted 
in  order  to  determine  the  question, — ^that  is,  when  the  conditions  of  these 
experiments  are  duly  attended  to,  and  their  results  fairly  appreciated.     But, 
admitting  that  irritability  is  not  derived  from  the  nervous  system,  it  has  been 
held  by  some  that  this  property  can  be  excited  only  through  the  medium  of 


•  Matteuci,  Ph^nomenes  electro-physiologiqucs  des  animaux,  1844. 
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the  nerves,  and  that  a  atimulus  apparently  applied  to  the  muscular  fibres 
really  acts  on  the  fine  nervous  filaments  intermixed  with  them ;  others 
again,  think  as  Haller  did,  that  although  for  obvious  reasons  muscles 
are  generally,  and  in  voluntary  acts  always  stimulated  through  the  inter- 
vention of  the  nerves,  yet  that  stimuli  may  also  act  directly  on  the  mus- 
cular fibre.  The  correctness  of  the  latter  opinion  can  scarcely  now  be 
doubted,  since,  in  addition  to  what  has  been  hitherto  urged  in  its  fiivour, 
we  have  now  what  may  be  considered  as  direct  experimental  evidence  of  its 
truth  ;  for  Mr.  Bowman  has  observed,  by  means  of  the  microscope,  that  con- 
tractions take  place  in  small  insulated  fragments  of  muscular  fibre,  entirely 
free  frt>m  nerves, — and  frirther,  that  a  minute  foreign  body,  such  as  a  hair  or 
a  particle  of  dust,  when  it  touches  a  fibre,  will  cause  a  contraction  which 
b^ns  at  the  point  of  contact  and  is  limited  to  its  immediate  vicinity,  so  as 
to  show  plainly  that  it  is  caused  by  the  mechanical  irritation  of  the  particle 
acting  directly  on  the  fibre. 

Forcible  and  prolonged  action  of  the  voluntary  muscles  is  followed  by  a 
sense  of  fatigue,  and  the  immediate  effect  of  muscular  contraction  is  to 
exhaust  irritability.  But  this  is  recovered  again  by  repose ;  and  the  exer- 
cise of  muscles,  provided  it  alternates  with  due  intervals  of  rest,  tends  to 
maintain  their  power  and  promote  their  nutrition  and  growth.  Indeed,  we 
sec  examples,  in  some  cases,  of  an  overgrowth  or  hypertrophy  of  the  mus- 
cular tissue  from  increased  demands  on  its  activity  ;  as  in  the  instance  of  the 
parietes  of  the  heart  and  urinary  bladder,  when  an  impediment  has  long 
existed  to  the  free  issue  of  the  fluids  which  these  muscular  organs  arc  called 
on  to  propel.  On  the  other  hand  the  muscles  become  wasted,  and  their 
functional  activity  is  impaired  by  disuse. 

Tonicity  or  tonic  contraction. — ^Although  we  say  that  contraction  of  a 
muscle  is  succeeded  by  relaxation,  it  must  not  be  supposed  that  during  the 
intervals  of  repose  the  muscle  is  inert  and  flaccid.  On  the  contrary,  it  is 
still  in  a  state  of  tension,  and  has  still  a  certain  tendency  to  approximate  its 
points  of  attachment,  although  this  tendency  is  counterbalanced  by  an- 
tagonist muscles,  which  are  in  the  same  condition,  and  the  limb  or  other 
moveable  part  is  thus  maintained  at  rest.  This  condition  of  muscles  is 
named  "  tonicity,"  or  "  the  tonic  state.*'  It  is  no  doubt  a  species  of  con- 
traction, as  well  as  the  more  conspicuous  and  powerful  action  with  which  it 
alternates ;  but  it  is  employed  merely  to  maintain  equilibrium,  not  to  cause 
motion,  and  it  is  not  temporary  but  enduring,— continuing  during  sleep, 
when  volition  is  in  abeyance,  and  occasioning  no  fatigue.  It  appears  to  be 
excited  through  the  medium  of  the  nerves,  though  independently  of  the  will, 
for  when  the  nerves  are  cut  it  ceases,  and  then  the  muscles  really  become 
flaccid :  the  stimulus  which  acts  on  the  nerves  is  not  known.  The  condition 
of  the  muscular  fibres  in  this  tonic  state  has  scarcely  yet  been  ascertained 
with  certainty,  but  Mr.  Bowman  is  disposed  to  think  from  observations  he 
has  made,  that  the  cross  stritt  are  approximated  uniformly  throughout  the 
whole  length  of  the  fibre.  Roger,  as  already  stated,  believed  that  the  fibres 
continue  to  oscillate,  though  with  less  intensity  than  at  the  time  of 
contraction. 
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Fcrct  of  coiUractianr^li  has  been  shown  by  Schwann,  that  the  force  Relation  of 
exerted  by  a  eontracting  muscle  follows  the  same  law  as  that  produced  by  ^^^  ^*~ 
the  shrinking  of  a  stretched  elastic  substance  ;   that  it  is  greatest  at  the  ^^^  of  con- 
commencement  of  contraction^  and   diminishes   as  the  muscle  shortens,  traction. 


equal  to  nothing  when  the  muscle  has  contracted  to  its  utmost 
degree.  From  the  nature  of  their  connections  in  the  living  body,  however, 
the  muscles — at  least,  those  of  locomotion— are  not  permitted  to  shorten  to 
their  extreme  point  of  contraction ;  it  is  estimated  that  the  shortening  sel- 
dom amounts  to  more  than  a  third  of  their  length,  but  it  may  go  greatly 
beyond  this  when  they  are  freed  from  their  attachments.  Other  things 
being  equal,  the  force  exerted  will  be  proportionate  to  the  number  of  con- 
tracting fibres,  and  therefore  greater  in  a  thicker  muscle.  But  the  force 
varies  with  the  state  of  nutrition  of  the  muscle,  with  its  previous  vigour  or 
exhaustion^  and  also  according  to  the  intensity  of  the  stimulus  applied  to  it. 
The  last-mentioned  circumstance  is  indeed  one  of  the  most  wonderful  pro- 
Tisions  m  the  constitution  of  our  frame,  for  by  an  effort  of  the  will,  we  can 
not  only  call  a  muscle  into  exercise,  but  within  certain  limits  regulate  with 
the  utmost  nicety  the  force  exerted  by  it.  In  the  last  place  we  may  re- 
mark, that  the  force  which  a  living  muscle  is  able  to  exert,  is  much  greater 
than  that  which  the  same  muscle  is  able  mechanically  to  sustain  after  death ; 
a  dead  muscle,  indeed,  is  torn  across  by  a  very  moderate  force. 

Velocity  and  ordtr  ^^am^roc/ioiij.— Contraction  for  the  most  part  takes   Velocity  of 
place  with  coinsiderable  velocity,  but  there  are  differences  in  this  respect ;  contraction. 
we  see  examples  of  extreme  rapidity  in  the  motion  of  the  eyelids,  and  of 
slowness  in  the  comparatively  sluggish  contractions  of  the  alimentary  canal 
and  bladder.     In  some  involuntary  muscles  the  contraction  varies  also  in 
other  characters.     In  the  muscular  coats  of  certain  hollow  viscera,  such  as 
the  alimentary  canal,  it  travels  along,  so  to  speak,  narrowing  different  parts   peristaltic 
of  the  cavity  in  succession  ;  this  is  named  ''  peristaltic,"  or  ^  vermicular*'  and  rythmic 
oootEaction.     In  the  heart  the  contraction  is  continually  and  regularly  re-  ^^"^'^^ 
pcated  afrer  ^ort  and  equal  intervals  of  repose,  and  this  is  termed  ^  rythmic" 
omtraction. 

Conditions  neceuary  to  musctdar  action, — The  necessity  of  a  stimulus  to   Conditions 
the  muscular  fibre  has  been  already  mentioned.     To  this  must  be  added  a  o^  muscular 
certain  limit  of  temperature  and  the  due  nutrition  of  the  muscle,  both  of  ^^  *°^ 
which  conditions  have  greater  influence  in  warm-blooded  animals.     It  is 
known  that  if  the  supply  of  nutrient  material  be  cut  off  from  a  muscle  by 
arresting  the  flow  of  blood  into  it,  its  contractility  will  be  impaired,  and  soon 
extinguished  altogether,  but  will,  after  a  time,  be  recovered  again  if  the 
supply  of  blood  be  restored.     This  experiment  has  been  often  repeated  on 
dogs  since  the  time  of  Stenonis,  to  whom  its  first  performance  is  generally 
ascribed,  and  the  same  effect,  though  less  speedy  and  less  marked,  has 
been    shown  to   result    in  cold-blooded  animals,  by  recent  experiments 
of  Engelhardt  and  Valentin.*    In  warm-blooded  animals  in  which  the  nutri- 

•  Engelliardt,  De  vita  musculorum,  1841,  cited  in  Valentin's  Lehrbuch 
der  Physiologic,  1844.     Band  2,  p.  67. 
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live  process  is  more  active,  and  the  expenditure  of  force  more  rapid,  the 
maintenance  of  irritability  is  more  closely  dependent  on  the  supply  of  blood 
and  the  influence  of  oxygen,  so  that  it  sooner  fails  after  these  are  cut  off. 
puratton  of  Duration  of  irritahility  after  death, — In  accordance  with  what  has  just 
**?**  H  f»i  ^^^^^  stated,  it  is  known  that  while  the  muscles  of  man  and  quadrupeds  all 
cease  to  be  irritable  within  a  few  hours  after  death,  and  those  of  birds  still 
sooner,  the  muscular  irritability  will  remain  in  many  reptiles  and  fish,  even  for 
days  after  the  extinction  of  sensation  and  volition,  and  the  final  cessation  of  the 
respiration  and  circulation, — that  is,  after  systemic  death.  A  difference  of  the 
same  kind  is  observed  among  warm-blooded  animab  in  different  conditions ; 
thus  irritability  endures  longer  in  new-bom  animals  than  in  those  which 
have  enjoyed  respiration  for  some  time  and  are  more  dependent  on  that 
fiinction ;  and  in  like  manner  it  is  very  lasting  in  hybemating  animals  during 
their  winter  s?eep. 

But  the  duration  of  this  property  differs  also  in  different  muscles  of  the 
same  animal.  From  the  researches  of  Nysten,  it  appears  that  in  the  human 
body  its  extinction  takes  place  in  the  following  order,  viz.  1,  The  left  ven- 
tricle of  the  heart ;  2,  the  intestines  and  stomach;  3,  the  urinary  bladder; 
4,  the  right  ventricle;  in  these  generally  within  an  hour;  5,  the  gullet; 
6,  the  iris ;  7,  the  voluntary  muscles,  a  of  the  trunk,  h,  of  the  lower,  and  c, 
the  upper  extremities;  8,  the  left  auricle  and,  9,  the  right  auricle  of  the 
heart,  which  last  was  on  this  account  styled  by  Qalen  the  "  ultimum  moriens.'' 
In  one  case  Nysten  observed  the  right  auricle  to  continue  irritable  for  six- 
teen hours  and  a  half  after  death. 

The  time  of  duration  is  affected  by  the  mode  of  death.  Thus  the  irri- 
tability is  said  to  be  almost  wholly  and  immediately  extinguished  by  a 
fatal  stroke  of  lightning,  and  to  disappear  very  speedily  in  the  bodies  of  per- 
sons stifled  by  noxious  vapours,  such  as  carbonic  acid,  and  especially  sul- 
phuretted hydrogen.  In  like  manner  certain  causes  acting  locally  on  mus- 
cles, accelerate  the  extinction  of  their  irritability ;  among  these  causes  we 
may  especially  enumerate  exposure  to  air,  immersion  of  the  muscle  in  cold 
water,  and  the  application  of  watery  solution  of  opium. 
Cadaveric  Rigor  mortis. — The  "  cadaveric  rigidity,"  or  stiffness  of  the  body,  which 

rigidity.  ensues  shortly  after  death,  is  a  phenomenon  depending  on  the  muscles,  which 
become  fixed  or  set  in  a  rigid  state,  so  as  to  resist  flexion  of  the  joints. 
The  rigidity  almost  invariably  begins  in  the  muscles  of  the  lower  jaw  and 
neck,  then  invades  those  of  the  trunk,  and  afterwards  those  of  the  limbs, — ^the 
arms  usually  before  the  legs.  After  persisting  for  a  time,  it  goes  off  in  the 
same  order.  It  usually  comes  on  within  a  few  hours  after  death  ;  in  some 
cases  it  has  been  observed  to  begin  within  ten  minutes,  (Sommer),  and  in 
others  not  till  sixteen  or  eighteen  hours ;  and  the  later  its  access,  the  longer  is 
its  endurance.  The  rigidity  comes  on  latest,  attains  its  greatest  intensity,  and 
lasts  longest  in  the  bodies  of  robust  persons,  cut  off  by  a  rapidly  fatal  disease, 
or  suddenly  perishing  by  a  violent  death;  in  such  cases  it 'may  last  six 
or  seven  days.  On  the  other  hand  it  sets  in  speedily,  is  comparatively 
feeble,  and  soon  goes  off  again  in  cases  where  the  body  has  been  much 
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weakened  and  emaciated  by  lingering  or  exhausting  diseases ;  also  in  new- 
born infants,  and  in  the  muscles  of  animals  that  have  been  hunted  to  death. 
It  seems  thus  to  be  affected  by  the  previous  state  of  nutrition  of  the  muscles. 
Destruction  of  the  nervous  centres  does  not  prevent  the  occurrence  of  rigi- 
dity, nor  are  the  muscles  of  paralyzed  limbs  exempted  from  it,  provided 
their  nutrition  has  not  been  too  deeply  affected.  The  muscles  in  stiffening 
may  cause  a  slight  change  in  the  position  of  the  parts  to  which  they  are 
attached  ;  thus  the  jaw  is  drawn  up,  the  fore  arm  and  fingers  slightly  bent, 
and  the  thumb  turned  inwards  on  the  palm. 

The  immediate  cause  of  the  muscular  rigidity  is  doubtful :  some  conceive 
it  to  be  an  effect  of  vital  contraction — ^the  last  effort  of  life  as  it  were ;  some 
regard  it  as  the  result  of  coagulation  of  blood  in  the  capillaries,  which,  how- 
eTer,  does  not  seem  a  very  probable  cause ;  others  ascribe  it  to  an  indura- 
tion of  the  fibrin  of  the  muscular  tissue,  like  what  occurs  in  the  huffy  coat 
of  the  blood  ;  but,  in  truth,  the  nature  of  the  change  is  not  sufficiently  un- 
derstood.    Its  accession  is  an  unequivocal  sign  of  death. 

Vital  contractions,  elicited  by  stimuli,  occur  in  textures  which  have  been  Alleged 
anpposed  to  contain  no  muscular  fibres,  and  hence  many  physiologists  have  non-niuscu- 
admitted  the  existence  of  a  vital  contractility,  independent  of  muscle,  which  ^ju^y 
they  have  called  **  non-muscular.'*  We  have  already  alluded  (page  Ixxxi) 
to  the  existence  of  the  contractile  substance  of  which  muscle  consists,  under 
other  forms  than  that  of  muscular  fibres ;  but  in  most  of  the  tissues  now 
in  question,  the  presence  of  muscular  fibres  of  the  plain  variety  has  been 
demonstrated  ;  and  this  is  notably  the  case  as  regards  the  dartos,  which  was 
looked  upon  as  one  of  the  best  marked  examples  of  a  non-muscular  con- 
tractile texture.  In  this  way  the  contractility  in  almost  all  those  instances 
has  been  traced  to  muscular  fibres.  Th6"  small  vessels,  and  the  skin,  it  is 
true,  still  remain  as  exceptions ;  in  both  these  cases  the  tissue  possesses  a 
low  degree  of  vital  contractility,  which  has  not  been  unequivocally  traced  to 
a  muscular  structure  of  the  ordinary  kind ;  nevertheless,  the  point  is  not  yet 
finally  determined,  and  in  regard  to  the  skin  there  seems  much  probability 
that  its  contractility  will  be  eventually  found  to  depend  on  plain  muscular 
fibres,  mixed  up  in  greater  or  less  numbers  with  the  rest  of  the  cutaneous 
tissue. 
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General  Of  the  functions  performed  through  the  agency  of  the  ncr- 

remarka.  yQ^g  gygtem,  some  are  entirely  corporeal »  whilst  others  involve 
phenomena  of  a  mental  or  psychical  nature.  In  the  latter  and 
higher  class  of  such  functions  are  first  to  be  reckoned  those 
purely  intellectual  operations^  carried  on  through  the  instrumen- 
tality of  the  brain,  which  do  not  immediately  arise  from  an 
external  stimulus,  and  do  not  manifest  themselves  in  outward 
acts.  To  this  class  also  belong  sensation  and  volition.  In  the 
exercise  of  sensation  the  mind  becomes  conscious,  through  the 
medium  of  the  brain,  of  impressions  conducted  or  propagated 
to  that  organ  along  the  nerves  from  distant  parts  ;  and  in  volun- 
tary motion  a  stimulus  to  action  arises  in  the  brain,  and  is 
carried  outwards  by  the  nerves  from  the  central  organ  to  the  vo- 
luntary muscles.  Lastly,  emotion^  which  gives  rise  to  gestures 
and  movements  varying  with  the  different  mental  affections 
which  they  express,  is  an  involuntary  state  of  the  mind,  con- 
nected with  some  part  of  the  brain,  and  influencing  the  muscles 
through  the  medium  of  the  nerves. 

The  remaining  functions  of  the  nervous  system  do  not  ne- 
cessarily imply  any  participation  of  the  mind.  In  the  produc- 
tion of  those  movements,  termed  rejlex,  excited^  or  excito^mo- 
tory^  a  stimulus  is  carried  along  afferent  nerve-fibres  to  the 
brain,  or  spinal  cord,  and  is  then  transferred  to  efferent  or 
motor  nerve-fibres,  through  which  the  muscles  are  excited  to 
action;  and  this  takes  place  quite  independently  of  the 
will,  and  may  occur  without  consciousness.  The  motions 
of  the  heart,  and  of  other  internal  organs,  as  well  as  the 
invisible  changes  which  occur  in  secretion  and  nutrition,  are 
in  a  certain  degree  subject  to  the  influence  of  the  nervous  sys- 
tem and  are  undoubtedly  capable  of  being  modified  through  its 
agency,  though,  with  regard  to  some  of  these  phenomena,  it 
is  doubtful  how  far  the  direct  intervention  of  the  nervous  sys- 
tem is  necessary  for  their  production.  These  actions,  which  are 
all  strictly  involuntary,  are,  no  doubt,  readily  influenced  by 
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mental  emolions ;  but  they  may  also  be  affected  through  the 
nenes,  in  circumstances  which  entirely  preclude  the  participation 
of  the  mind. 

The  nervous  system  consists  of  a  central  part^  or  rather  a  Central 
series  of  connected  central  organs^  named   the  cerebrospinal  o'«»n»*nd 

»  •      t  t       «     1  ^  .  1    nerves. 

(WW,  or  cereoro-tptnal  centre;  and  of  the  nerves^  which 
inve  the  form  of  cords  connected  by  one  extremity  with 
the  cerebro-apinal  centre,  and  extending  from  thence  through 
the  body  to  the  muscles,  sensible  parts,  and  other  organs 
placed  under  their  control.  The  nerves  form  the  medium 
of  communication  between  these  distant  parts  and  the  centre; 
one  class  of  nervous  fibres,  termed  afferent  or  centripetal^ 
conducting  impressions  towards  the  centre, — another,  the 
efferent  or  centrifugal^  carrying  motorial  stimuli  from  the 
centre  to  the  moving  organs.  The  nerves  are,  therefore,  said  to 
be  intemundal  in  their  office,  whilst  the  central  organ  receives 
the  impressions  conducted  to  it  by  the  one  class  of  nerves,  and 
imparts  stimuli  to  the  other, — ^rendering  certain  of  these  im- 
pressions cognizable  to  the  mind,  and  combining  in  due  associ- 
ation, and  towards  a  definite  end,  movements,  whether  volun- 
tary or  involuntary,  of  different,  and  often  of  distant  parts. 

Besides  the  cerebro-spinal  centre  and  the  nervous  cords,  the  Ganglia. 
nervous  system  comprehends  also  certain  bodies  named  ganglia^ 
which  are  connected  with  the  nerves  in  various  situations.  These 
bodies,  though  of  much  smaller  size  and  less  complex  nature 
than  the  brain,  agree,  nevertheless,  with  that  organ  in  their  ele- 
mentary structure,  and  to  a  certain  extent  also  in  their  rela- 
tion to  the  nervous  fibres  with  which  they  are  connected ;  and 
this  correspondence  becomes  even  more  apparent  in  the  nervous 
system  of  the  lower  members  of  the  animal  series.  For  these  rea- 
sons, as  well  as  from  evidence  derived  from  experiment,  but  which 
ss  yet,  it  must  be  confessed,  is  of  a  less  cogent  character,  the 
ganglia  are  regarded  by  many  as  nervous  centres,  to  which  im- 
pressions may  be  referred,  and  from  which  motorial  stimuli  may 
be  reflected  or  emitted ;  but  of  local  and  limited  influence  as 
compared  with  the  cerebro-spinal  centre,  and  operating  without 
oar  consciousness  and  without  the  intervention  of  the  will. 

The  nerves  are  divided  into  the  cerebrospinal^  and  the  sym"  Cerebro- 
pathetic  or  ganglionic    nerves.     The  former  are  distributed  J^^j^^njc 
principally  to  the  skin,  the  organs  of  the  senses,  and  other  parts  nerret. 
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endowed  with  manifest  sensibility,  and  to  muscles  placed  more 
or  less  under  the  control  of  the  will.  Thej  are  attached  in 
pairs  to  the  cerebro-spinal  axis,  and  like  the  parts  which  they 
supply  are,  with  few  exceptions,  remarkably  symmetrical  on  the 
two  sides  of  the  body.  The  sympathetic  or  ganglionic  nerves,  on 
the  other  hand,  are  destined  chiefly  for  the  viscera  and  blood-ves- 
sels, of  which  the  motions  are  involuntary,  and  the  natural  sensi* 
bility  is  obtuse.  They  differ  also  from  the  cerebro -spinal  nerves 
in  having  generally  a  greyish  or  reddish  colour,  in  their  less  sym- 
metrical arrangement,  and  especially  in  the  circumstance  that  the 
ganglia  connected  with  them  are  much  more  numerous  and  more 
generally  distributed.  Branches  of  communication  pass  from 
the  spinal  and  several  of  the  cerebral  nerves  at  a  short  distance 
from  their  roots,  to  join  the  sympathetic,  and  in  these  com* 
munications  the  two  systems  of  nerves  mutually  give  and 
receive  nervous  fibres. 

White  and        The  nervous  system  is  made  up  of  a  substance  proper  and 

vousn^ter.  P^^^*^'^  ^^  ^U  ^'^^  inclosing  membranes,  cellular  tissue,  and 
blood-vessels.  The  nervous  substance  has  been  long  distin- 
guished into  two  kinds,  obviously  differing  from  each  other  in 
colour,  and  therefore  named  the  whiter  and  the  grey  or  ctnert- 
ttous, 

CHEMICAL     COMPOSITION, 

Chemiail  The  information  we  possess  respecting  the  chemical  composi- 

'  tion  of  nervous  matter  is  for  the  most  part  founded  on  analyses 
of  portions  of  the  brain  and  spinal  cord ;  but  the  substance 
contained  in  the  nerves,  which  is  continuous  with  that  of  the 
brain  and  cord,  and  similar  in  physical  characters,  appears  also, 
as  far  as  it  has  been  examined,  to  be  of  the  same  general  chemi- 
cal constitution.  No  very  careful  comparative  analysis  has  yet 
been  made  of  the  grey  and  white  matter,  to  say  nothing  of  the 
different  structural  elements  of  the  nervous  substance ;  and 
indeed  it  must  be  remembered,  that,  in  portions  of  brain  sub- 
jected to  chemical  examination,  capillary  blood-vessels,  and 
perhaps  other  accessory  tissues,  are  mixed  up  in  greater  or 
less  quantity  with  the  true  nervous  matter,  and  must  so  far 
affect  the  result. 

The  nervous  matter  may  be  said  to  consist  of  albumen  dis- 
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solved  in  water,  and  combined  with  latty  principles  and  salts. 
The  water,  which  fonns  four-fifths  of  the  whole  cerebral  sub- 
stance, may  be  removed  by  immersion  in  alcohol  and  evaporation. 
Wiien  the  solid  matter  which  remains,  after  removal  of  the 
water,  is  treated  with  ether  and  hot  alcohol,  the  fatty  compounds 
are  extracted  from  it  by  these  menstrua,  and  there  remains  a 
mixture  of  coagulated  albumen  and  salts  with  a  small  amount 
of  accessory  tissues,  chiefly  vessels. 

According  to  Vaaquelin,  the  human  brain  contains  in  one  hundred  parts, 
water  80,  albumen  7,  white  fat  4*55,  red  fat  0*7,  osmazome  1*12,  phosphorus 
1*5,  acids,  salts,  and  sulphur  5*15.  Of  the  fat,  cholesterine,  the  properties  cf 
which  have  been  already  stated,  page  xxxi,  forms  a  large  part.  The  remainder 
may,  according  to  Couerbe,  be  resolved  into,  1 .  Cerebroty  an  unsapouiiiablc  and 
diiBcaltly  fusible  fat  like  cholestcriue  ;  2.  Eleencephoi,  a  reddish  oil  which 
readily  dissolves  the  other  cerebral  fats ;  3.  Cephalot;  and  4.  Stearo^oftot, 
two  solid  saponifiable  fats  of  a  yellow  colour,  differing  in  fusibility,  and  in 
their  solubility  in  ether.  Couerbe  states,  that  these  four  fatty  compounds 
contain,  in  addition  to  the  usual  elements  of  such  substances,  also  nitrogen, 
sulphur,  and  phosphorus. 

Fr6my,  who  has  since  investigated  the  subject,  represents  the  cerebral 
substance  as  consisting  of  80  per  cent,  of  water,  7  of  albumen,  and  5  of  fatty 
constituents.  These  last  are,  1.  Cerebric  acidj  which  is  the  most  abundant ; 
2.  Choksttrine ;  3.  Oleophosphoric  acid;  and  4.  Olein,  Margarin,  and  traces 
of  their  acid£.  The  properties  of  most  of  these  fats  have  been  already  no- 
ticed (page  xxxi).  Fr^my  denies  that  they  contain  sulphur  as  a  constituent, 
and  he  ascribes  the  presence  of  that  ingredient  to  an  admixture  of  albu> 
men.  He  finds  that  the  oleophosphoric  acid  is  a  very  unstable  compound, 
and  that  imder  the  influence  of  slight  causes  it  is  readily  transformed  into 
phosphoric  acid  and  olein.  According  to  the  same  inquirer,  the  fat  con- 
tained in  the  brain  is  confined  almost  entirely  to  its  white  substance,  which 
loses  its  characteristic  white  aspect  when  the  fat  has  been  extracted.  Tlie 
spinal  cord  and  nerves  yield  the  same  constituents  as  the  brain ;  but  the 
cord  is  said  by  Vauquelin  to  contain  a  larger  proportion  of  fat ;  and,  ac- 
cording to  L'Heritier,  the  nerves  contain  more  albumen,  and  less  of  solid, 
but  more  of  soft  fat,  than  the  brain. 

STRUCTURAL    ELEMENTS. 

9 

When  subjected  to  the  microscope,  the  nervous  substance  is  Elementary 
seen   to    consist  of  two  difTerent  structural  elements,  viz.  Ji^  structure. 
irM,  and  cells  or  vesicles.     The  fibres  are  found  universally  in 
the  nervous  cords,  and  they  also  constitute  the  greater  part  of 
the  nervous  centres  ;  the  cells  or  vesicles  on  the  other  hand  are 
confined  in  a  great  measure  to  the  latter,  and  do  not  exist  in 
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the  nerves  properly  so  called,  unlesa  it  be  at  their  peripheral 
espanaions  in  some  of  the  organs  of  special  sdnse ;  they  are 
contained  in  the  grey  portion  of  the  brain,  spinal  cord,  and 
ganglia,  which  grey  substance  is  in  fiict  made  up  of  these  vcBicles 
intermixed  in  many  parts  vith  fibres,  and  with  a  variable 
quantity  of  granular  or  amorphous  matter. 

In  further  pursuing  the  subject,  we  shall  first  examine  the 

fibres  and  vesicles  by  themselves,  and  afterwards  consider  the 

structure  of  the  parts  which  they  contribute  to  form,  viz.  the 

cerebro-spinal  organs,  the  ganglia,  and  the  nerves. 

Fig.  5ff.» 


The  fibres  are  of  two  kinds ;  the  tubular  or  white,  and  the 
gelatinous  or  grey :  the  former  are  by  far  the  moat  abundant ; 
the  latter  are  found  principally  in  the  sympathetic  nerve,  but  are 
known  to  exist  also  in  many  of  the  cerebro-spinal  nerves. 

*  A.  Tubular  nerre-fibreB,  shewing  the  sinuous  outline  and  double  eon- 


B.  Diagram  to   ehcn  ibe  parts  of  a  tubular  fibre,  viz.  1,  1,  i 
ttabe.     2,  S,  ahile  lubitance  or  medullary  ihealh.     3,  exit  or  primiinx  band. 

c.  Figure  (imaginarv)  intended  to  represent  the  appearances  occasionally 
seen  in  the  tubular  fibres.  1,  1,  membrane  of  the  lube  seen  at  potts  where 
the  white  substance  has  separated  from  it.  2,  a  part  where  the  white  sub- 
stance is  intemipted.  3,  axis  prqjecling  beyond  the  broken  end  qF  the 
tube.     4,  part  of  the  contents  of  the  tube  escaped. 
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The  Tubular  Fibres.* — These  fonn  the  white  part  of  the  Tubular 
brain,  spinal  cord,  and  nerves.  When  collected  in  considerable  ** 
numbers,  and  seen  with  reflected  light,  the  mass  which  they  form 
is  white  and  opaque.  Viewed  singly,  or  few  together,  under  the 
microecope,  with  transmitted  light,  they  are  transparent ;  and  if 
quite  fresh  from  a  newly  killed  animal,  and  unchanged  by  cold 
or  exposure,  they  appear  as  if  entirely  homogeneous  in  substance, 
like  threads  of  glass,  and  are  bounded  on  each  side  by  a  simple 
and  usually  gently  sinuous  outline.  Their  size  differs  consider-  Size. 
ably  even  in  the  same  nerye,  but  much  more  in  different  parts 
of  the  nervous  system  ;  some  being  as  small  as  the  -;^  and 
others  upwards  of  the  -|^  of  an  inch  in  diameter ;  and  the 
same  fibre  may  change  its  size  in  different  parts  of  its  course. 
Very  speedily  after  death,  and  especially  on  exposure  to  the  action 
of  water,  these  seemingly  homogeneous  fibres  become  altered  ; 
and  it  is  when  so  altered  that  they  are  commonly  subjected  to 
examination,  as  represented  in  fig.  56^  a.  In  particular  in- 
stances, and  in  &vourable  circumstances,  it  may  be  discovered  Structure. 
that  the  fibre  is  composed  of  a  fine  membranous  tube,  enclosing 
a  peculiar  soft  substance,  and  that  this  contained  substance  itself 
is  distinguishable  into  a  central  part  placed  like  a  sort  of  axis  in 
the  middle  of  the  tube,  and  a  peripheral  portion  surrounding  the 
axis,  and  occupying  the  space  between  it  and  the  tubular  inclos- 
ing membrane.  In  the  annexed  ideal  plan,  (fig.  56^,  b,)  the 
membranous  lube  is  marked  1,1:  the  central  part,  marked  3,  was 
named  cylinder  axis  by  Purkinje,  who  considered  it  to  be  iden- 
tical with  the  structure  previously  described  by  Remak  under 
the  name  of  the  primitive  band  (fibra  primitiva)  ;  the  mat- 
ter surrounding  it,  marked  2,  %  is  supposed  to  be  the  chief 
cause  of  the  whiteness  of  the  brain  and  nerves,  and  it  was 
accordingly  named  the  white  substance  by  Schwann,  and  by  White  sub- 
others,  though  less  appropriately,  the  medullary  sheath.  It  is 
this  last-mentioned  substance  which  undergoes  the  most  marked 
change  on  exposure ;  it  then  seems  to  suffer  a  sort  of  coagu- 
lation or  congelation,  and,  when  this  has  taken  place,  it  very 
strongly  refracts  the  light,  and  gives  rise  to  the  appearance  of 
a  shaded  border  on  each  side  of  the  nerve-tube  (fig.  56^,  a  and  c). 


« 


♦  Also  named  "  white  fibres  "  and  "  nerve-tubules :"  I  prefer  the  term 
tubular  fibres,^*  first  used,  so  far  as  I  know,  by  Dr.  Todd. 
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This  border,  though  darker  than  the  rest  of  the  tube,  is  never- 
theless translucent,  and  is  cither  colourless,  or  appears  of  a  slightly 
yello^ivish  or  brownish  tint ;  it  is  bounded  by  two  nearly  parallel 
lines,  so  that  the  nerve-fibre  has  then  a  double  contour,  and  the 
inner  line  gradually  advances  further  inwards  as  the  change  in 
the  white  substance  extends  to  a  greater  depth.  These  parallel 
lines  pursue  a  sinuous  course,  often  with  deep  and  irregular  in- 
dentations ;  while  straight  or  curved  lines  of  the  same  character, 
occasioned  no  doubt  by  wrinkles  or  creases  in  the  layer  of 
white  substance,  are  frequently  seen  crossing  the  tube.  By  con- 
tinued exposure,  round  and  irregular  spots  appear  at  various 
points,  and  at  length  the  contents  of  the  nerve-tube  acquire  a 
confusedly  granulated  aspect. 

The  double  contour  appears  only  in  fibres  of  a  certain  size  ;  in  very  fine 
tubes,  which  become  varicose  or  dilated  at  intervals,  the  double  line  is  seen 
only  in  the  enlargements,  and  not  in  the  narrow  parts  between.  It  often 
happens  that  the  soft  contents  of  the  tube  are  pressed  out  at  the  ruptured 
extremities,  as  in  fig.  56^,  c.  4,  and  then  the  round  or  irregular  masses  of  the 
efifused  matter  are  still  surrounded  by  the  double  line,  which  proves  that 
this  appearance  is  produced  independently  of  the  membranous  tube.  So 
long  as  this  tube  is  accurately  filled  by  the  contained  matter,  its  outline 
I!!!!^-™*  *  cannot  be  distinguished;  but  sometimes,  when  the  white  substance  separates 
at  various  points  from  the  inside  of  the  tube,  the  contour  of  the  fibre 
becomes  indented  and  irregular,  and  then  the  membrane  of  the  tube  may, 
in  favourable  circumstances,  be  discerned  as  an  extremely  faint  line,  run- 
ning outside  the  deeply  shaded  border  formed  by  the  white  substance, 
and  taking  no  part  in  its  irregular  sinuosities  (fig.  56',  c.  1^  1).  The  mem* 
•branous  tube  may  also  be  distinguished  at  parts  where  the  continuity  of  its 
contained  matter  is  broken  in  consequence  of  traction,  squeezing,  or  such 
like  injury  of  the  fibre  ;  in  such  parts  the  double  line  produced  by  the 
white  substance  is  wanting,  and  the  faint  outline  of  the  membranous  tube 
may  be  perceived  passing  over  the  interruption,  (2).  The  fine  transparent 
membrane  which  forms  this  tube  appears  to  be  quite  simple  and  homo- 
geneous in  structure. 


Inclosing 
mcmbran 
how  seen. 


Axis. 


The  axis  is  situated  in,  or  near,  the  middle  of  the  nerve-tube, 
where  it  may  occasionally  be  seen,  on  a  careful  inspection,  as  a 
transparent  stripe  or  band,  bounded  on  either  side  by  a  very 
faint  even  outline,  having  no  share  in  the  sinuosities  of  the  white 
substance,  (fig.  56\  c). 

The  axis  seems  to  be  of  a  more  tenacious  consistence  than  the  white  sub- 
stance, and  may  accordingly  be  sometimes  seen  projecting  beyond  it  at  the 


NERVOUS  SYSTEM.  CXCiii 

end  of  a  broken  neryc-tube^  either  quite  denuded,  or  covered  only  by  the 
tubular  membrane,  the  interrening  white  substance  having  escaped.  Al- 
though the  name  of  axis  cylinder  would  seem  to  i*nply  that  it  had  actually  a 
cylindrical  figure,  yet  this  is  by  no  means  certain ;  and  whether  naturally 
cylindrical  or  not,  it  certainly  very  generally  appears  more  or  less  flattened 
when  subjected  to  examination.  One  writer  (Hannover*)  is  inclined  to 
think  that  it  is  hollow,  and  that  it  collapses  into  a  flat  band  when  exposed  ; 
but  this  is  not  probable.  It  sometimes  appears  striated  longitudinally,  and  it 
has  been  observed  even  to  split  into  finer  filaments.  Others  have  conceived 
that  the  soft  matter  contained  in  the  nerve-tube  is  of  uniform  nature 
throughout,  and  that  the  axis  is  nothing  more  than  a  portion  of  this  sub- 
stance in  the  centre,  which  has  remained  unchanged  whilst  the  superficial 
and  more  exposed  part  has  become  coagulated ;  a  supposition  difficult  to 
reconcile  with  the  fact  that  the  axis  often  appears  more  consistent,  at  least 
more  tenacious,  than  the  enveloping  white  substance.  It  seems  on  the 
whole  more  probable  that  there  is  an  original  difference  of  material  between 
the  central  and  peripheral  part  of  the  nerve-pulp,  and  that  the  effect  of  ex- 
posure is  to  render  •the  difference  more  conspicuous.  The  nerve-pulp,  as 
already  stated,  is  in  its  chemical  constitution  an  oleo-albuminous  compound ; 
and  there  seems  some  reason  to  think  that  the  oleaginous  constituent  is  re- 
presented entirely  by  the  white  substance ;  for  whilst  water,  especially  when 
cold,  rapidly  produces  congelation  of  that  substance,  ether  on  the  other  hand 
causes  it  speedily  to  disappear  as  if  by  solution,  and  globules  of  oil  after- 
wards make  their  appearance  both  within  and  without  the  tube,  its  remain- 
ing contents  becoming  granular. 

Many  of  the  tubular  nerve-fibres,  when  subjected  to  the  mi-  Varicose 
croscope,  appear  dilated  or  swollen  out  at  short  distances  along  ^^"^^ 
their  lengt)i»  and  contracted  in  the  intervals  between  the  dilated 
parts.  Such  fibres  have  been  named  varicose  (fig.  57^).  They 
occur  principally  in  the  brain  and  spinal  cord,  and  in  the  intra- 
cranial part  of  the  olfactory,  in  the  optic,  and  acoustic  nerves ; 
they  are  occasionally  met  with  also  in  the  other  nerves, 
especially  in  young  animals.  These  fibres,  however,  are 
naturally  cylindrical  like  the  rest,  and  continue  so  while 
they  remain  undisturbed  in  their  place;  and  the  varicose 
character  is  occasioned  by  pressure  or  traction  during  the 
manipulation,  which  causes  the  soft  matter  contained  in  the 
nerve-tube  to  accumulate  at  certain  points,  whilst  it  is  drawn  out 
and  attenuated  at  others.  Most  probably  the  change  takes  place 
before  the  nerve-pulp  has  coagulated.  The  fibres  in  which  it  is 
most  apt  to  occur  are  usually  of  small  size,  ranging  from  -j^ 
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Recherches  microscopiques  sur  le  Systeme  Nerveux,  1844,  p.  29. 


P'J . 


CXCIV  NERTODS  SYSTEM. 

to  -^  of  an  inch  in  diameter ;  and  when  a  very  small  fibre  is 
thus  affected,  the  varicosities  appear  like  a  string  of  globules  held 
together  by  a  fine  transparent 
thread.     As  already  remarked,  Fig.  57.'* 

the  double  contour  caused   by  ^ 

congelation  of  the  white  sub- 
stance does  not  appear  in  the 
highly  constncted  parts.  Han- 
nover states  that  the  axis  may 
sometimes  be  seen  running 
through  the  Taricositiea  and  un- 
dergoing no  corresponding  dila- 
tation. 

Neither  in  their  course  along 
the  nervous  cords,  nor  in  the 
nervous  centres,  have  these  tu- 
bular fibres  ever  been  observed 
to  nnite  or  anastomose  together, 
nor  are  they  seen  to  divide  into 
branches  ;  it  is  therefore  lair  to  I 
conclude  that,  though  bonnd  ■-'■■. 
ap  in  numbers  in  the  same  ner- 
vous cords,  they  merely  run  side 

by  side  like  the  threads  in  a  skein  of  silk,  and  that  they 
maintain  their  individual  distinctness  from  one  end  to  the  other. 
They,  however,  divide  in  some  cases  at  their  peripheral  termina- 
tions. 

OJ  the  Gelatinmu  Fibres. — These,  which  have  also  been 
name<l  "organic"  or  "grey"  nerve-fibres  (fig.  68),  exist 
in  great  numbers  in  the  sympathetic  nerve,  and  are  also 
found  in  many  of  the  cerebro- spinal  nerves,  but  for  the  most 
part  in  much  smaller  proportion.  In  both  cases  they  are  asso- 
ciated with  tubular  or  white  Bbrea,  and  they  give  a  grey  colour 
to  those  nervous  coida  in  which  they  predominate.  There 
is  some  doubt  as  to  the  real  nature  nf  these  gelatinous  fibres ; 
several  anatomists,  whose   opinion  is  deservedly  held  in  high 


ve. — At  *,  where  they  join  the 
kt  a  they  are  uniform  nnd  larger. 


*  Fibres  from  the  n 

not  of  a  spinal 

spina]  cord,  they  arc  var 

icose ;  lower  do' 

— (VnleiitiD.) 
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estimation,  denying  that  they  are  true  nerve-fibres,  and  niain- 
tjuning  that  they  belong  to  the  class  of  enveloping  structures, 

and  are  allied  in  nature  and 
office  to  the  fibres  of  cellu- 
^*  lar  tissue.     In  their  micro-  Size  and 

scopic  characters  they  bear  ■*™^^- 
a  strong  resemblance  to  the 
plain  muscular  fibres,  but 
are  of  smaller  average 
breadth,  their  diameter  mea- 
suring from  555o  to  ^  of 
an  inch.       They  are   flat- 

;2iZ!E^Sr"  tened,  translucent,  and  ap- 

parently homogeneous,    or 

d:  .:^Li*=:za£ii-i:::a3^-^^'=i^  ^^    ^^^g^    fiuutly   grauular, 

with  numerous  corpuscles 
lesembling  cell-nuclei  lying  on  them.  Of  these  nuclei  some  are 
roond,  and  many  oval  or  fusifonn,  lying  with  their  long  dia- 
meter in  the  direction  of  the  fibres ;  many  contain  one  or  more 
nucleoli.  These  fibres  seem  to  be  of  rather  tenacious  consis- 
tence, and  are  difficult  to  separate  from  one  another ;  some  ob- 
servers describe  them  as  being  sometimes  split  at  their  ends 
into  smaller  filaments. 

NenfC'Cells  or  iVert?e-t?e«tc/e«.— -These,  as  already  inentioned,  Nerve-cells. 
constitute  the  second  kind  of  structural  elements  proper  to  the 
nervous  system.     They  are  found  in  the  grey  matter  of  the 
cerebro-spinal  centre  and  ganglions,  constituting  a  principal 
part  of  the  last-mentioned  bodies,  and  thence  often  named  gan- 
glionic corpuscles  or  ganglion-globules;    they  exist  also  in 
some  of  the  nerves  of  special  sense.      The  most  characteristic  Their  struc- 
fom  in  which  the  nerve-cells  present  themselves  is  that  of  a  ^^^' 
vesicle,  constructed  of  a  fine,  simple,  transparent  cell-membrane, 
filled  with  granular  matter,  and  containing  a  vesicular  nucleus, 
with  one  or  more  nucleoli.     They  diflfer  greatly  from  one  ano- 
ther in  size ;  some  being  scarcely  larger  than  a  human  blood- 
oorpuscle,  others  ^  of  an  inch  or  upwards  in  diameter.     The  size  and 
greater  number  are  spheroidal  in  figure,  especially  those  found    ^°^' 

*  Gelatinous  nervc-fibrcs.    (a  and  b  magnified  340  diameters,  after  Han- 
nover ;  c  and  d  after  Remak.) 
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in  the  ganglia  (fig.  59',  a,  a,b),  but  they  are  often  more  or 
lees  angular,  oblong,  or  irregulai  (c,  d),  especially  when  they 
have  been  closely  packed  ;  and  they  are  liable,  too,  to  become 


altered  and  distorted  in  shape,  in  the  process  of  extracting  and 
insulating  them.  But  many  of  the  nerre-cells,  especially  those 
from  the  grey  matter  of  the  spinal  cord,  and  certain  parts  of 
the  encephalan,  present  a  very  remarkable  modification  of  figure, 
being  drawn  out  at  one  or  more  points  of  their  circumference 
into  long  filamentous  processes  (fig.  &(/) ;  and  these  nerve- 
cells,  like  other  nucleated  cells  which  present  this  peculiarity, 
are  usually  named  "  caudate."  Many  of  them  are  of  a  pyri- 
form  shape,  with  their  small  end  produced  into  a  slender  process 
either  simple  or  branched  at  its  extremity  (fig.  fiO',  a,  b)  ; 
others  send  out  several  such  processes  from  different  points. 
These  processes  are  formed  of  extensions  of  the  cell-membrane, 

*  1.  Ounglionic  Dcrre-cella  detached. 

B  and  0.  Small  portiona  of  ganfi;Iiaii,  in  wbich  the  DGrve-cells  ore  seen 
imbedded  among  the  gelalinous  libreB.  In  c  they  ore  still  covered  by  their 
capsule  of  nucleua-like  corpuscles  (a,  a).  Tubular  fibreb  (ft,  b)  are  eeen 
passing  through  the  ganglion ;  n  indicates  the  nuoleua  of  the  ncrve-cellE  in 
all  the  figures.— (From  Valentin.) 
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with  its  inclosed  granular  matter,  and  have  a  corresponding  de- 
licacy of  structure,  so  that  they  frequently  break  off  at  a  short 

Fig.  6(y.* 


distance  from  the  vesicle ;  they  are  described  by  several  obser- 
vers as  being  prolonged  into  the  nerve-fibres,  as  will  here- 
after be  more  particularly  referred  to.  Sometimes,  especially 
in  young  animals,  a  short  process  extends  in  form  of  a  commis- 
sure from  one  cell  to  another,  ^he  nucleusy  (figs.  59'  and  Nucleus. 
6(/,  R,^  which  takes  no  share  in  the  caudate  prolongations  of 
the  cell-wall,  is  evidently  also  of  a  vesicular  structure;  it 
has  an  eccentric  position,  and  a  very  regular  round  or  oval 
outline,  usually  much  more  strongly  marked  than  that  of  the 
nerve-cell  itself;  its  size,  too,  is  less  variable.  Sometimes, 
though  rarely,  a  cell  contains  two  nuclei.  The  nucleolus  Nucleolus. 
appears  like  a  bright  speck  within  the  nucleus :  it  varies  a  good 
deal  in  size,  being  in  many  cases  as  large  as  a  human  blood- 
particle,  and  sometimes  considerably  larger ;  it  also  would  seem 
to  be  a  vesicular  body.  There  may  be  two  or  three  nucleoli  in 
one  nucleus.  The  matter  which  fills  the  nerve-cell  is  usually 
finely  granular,  and  slightly  tinged  throughout  with  a  brownish 
red  colour;  and  cells  are  often  seen,  especially  those  of  the  large 
caudate  kind,  with  one,  or  sometimes  two,  much  deeper  coloured 
brown  patches,  caused  by  groups  of  pigment-granules  (fig. 
60',  c,  d) :  the  colour  is  deeper  in  adult  age  than  in  infancy. 


*  Nerve-cells  magnified  170  diameters,  a  and  b  from  the  cortical  grey 
matter  of  the  cerebellum ;  c  and  d  from  the  spongy  grey  matter  of  the 
medulla  oblongata. — (a,  c,  and  d  after  Hannover.) 
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Other  nerve-cells  (fig.  61^^  a)  are  found  in  the  nervous  sub- 
stance, vrhich  are  distinguished  chiefly  by  the  pellucid,  co- 
lourless, and  homogeneous  aspect 
of  the  matter  contained  in  them  ; 
such  cells  possess  a  nucleus  like 
the  rest,  they  are  seldom  large, 
and  have  usually  a  simple  round 
or  oval  figure.  They  occur  along 
with  nerve-cells  of  the  kind  before 
described,  and  are  perhaps  merely 
an  earlier  condition  of  these. 
Lastly,  small  vesicular  bodies,  of  the 
size    of    human    blood-corpuscles 

and  upwards,  containing  one  or  more  bright  specks  like  nu- 
cleoli, abound  in  the  grey  matter  in  certain  situations  (fig.  61', 
6,  c).  These  bodies  are  exactly  like  the  nuclei  of  the  nerve- 
cells  already  described,  and  some  of  them  may  perhaps  be  really 
such  nuclei  escaped  from  cells  crushed  and  broken  down  in  the 
manipulation ;  but,  looking  to  their  numbers  and  dense  array  in 
certain  regions  (fig.  61',  c),. their  presence  cannot  well  be  gene- 
rally referred  to  this  cause,  and  it  comes  then  to  be  a  question 
whether  they  are  free  nuclei  destined  to  become  inclosed  in  a 
cell  of  subsequent  formation,  or  actually  cells  in  which  the  cell- 
wall  lies  close  to  the  nucleus,  and  cannot  be  distinguished  from 
it.  These  nucleus^like  corpuscles  are  very  abundant  in  the 
superficial  grey  matter  of  the  cerebellum. 

In  the  grey  matter  of  the  cerebro-spinal  centre,  the  nerve-cells 
are  usually  imbedded  in  a  sort  of  matrix  of  granular  sub- 
stance, whieh  is  interposed  between  them  in  greater  or  less 
quantity,  and  is  very  generally  traversed  by  nerve-fibres.  In 
the  ganglia  properly  so  called,  the  cells  are  packed  up  among 
nerve-fibres,  chiefly  of  the  gelatinous  kind ;  but  each  cell  is 
also  immediately  surrounded  by  a  coating  or  capsule  formed  of 
gelatinous  fibres  and  a  layer  of  granular  corpuscles,  not  unlike 
the  most  common  kind  of  granular  cell-nuclei,  united  together 
by  a  pellucid  substance  (fig.  69',  c,  a,  a). 


♦  a,  cells  from  the  (cortical)  grey  matter  of  the  brain,  b  and  c  arc  from 
the  cortical  substance  of  the  cerebellum  ;  b  resemble  detached  cell  nuclei. 
c  are  smaller  bodies,  also  like  cell  nuclei,  densely  aggregated  — (After  Han- 
nover, magnified  340  diameters.) 
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Sach  being  the  structural  elements  of  the  nervous  substance,  Anunge- 
we  have  next  to  consider  the  arrangement  of  these  cells  and  ™«ntof cells 

.  ,       ,  and  noreB  m 

fibres  in  the  organs  which  by  their  combination  they  form  ;  oi^ns. 
namely,  the  spinal  cord,  the  encephalon,  the  ganglia,  and  the 
nerves :  it  being  presumed,  in  what  follows,  that  the  reader  is  ac- 
qaainted  with  the  special  or  descriptive  anatomy  of  the  brain  and 
spinal  cord,  and  their  inclosing  membranes,  an  account  of  which 
may  be  found  in  the  second  part  of  this  work  (pp.  668  to  758). 

CEREBRO-SPINAL    CENTRE. 

In   the    spinal    cord    the    grey  matter    is   situated   in  the  Minute 
middle ;  the  white  substance,  which  is  in  larger  quantity,  sur-  Jj^^^^i^^ 
rounding  and  inclosing  the  grey.     In  the  encephalon  the  white  cord  and 
part   also   predominates  in  mass,  and   incloses   large  internal  ®°^^    **"* 
deposits  of  grey  substance;  but  a  very  large  amount  of  the  lat- 
ter is  spread  over  the  white,  on  the  convoluted  surface  of  the 
brain  and  cerebellum,  and  is  thence  named  the  cortical  sub- 
stance.    Both  kinds  of  matter  receive  blood-vessels^  but  the 
grey  is  greatly  more  vascular  than  the  white. 

Grey  part  of  the  spinal  cord, — The  grey  part  of  the  cord,  Cord:  its 
as  elsewhere  described,  represents  in  a  transverse  section  two  fnJ'g™*^ 
lateral  crescents  with  their  comua  averted,  and  their  convexities  grey  sub- 
connected  across    the  median   plane    by    a  grey   commissure 
(p.  727,  figs.  160,  161).     The  posterior  horns  of  this  bicres- 
centic  figure  consist,  towards  their  points,  of  a  peculiar  variety 
of  grey  matter,   named  gelatinous  by  Rolando,  who  appears 
first  to  have  distinguished  it :  the  remaining  and  greater  part 
of  the  grey  substance  is  of  the  kind  most  generally  prevalent, 
and  was  named  by  Rolando  the  spongy  substance.     Remak* 
describes  the  gelatinous  substance  as  passing  along  the  posterior 
margin  of  the  posterior  comua,  and  then  across  from  one  side 
of  the  cord  to  the  other,  so  as  to  form  the  back  part  of  the 
grey  commissure. 

Examined  with  the  microscope,  the  grey  matter  of  the  cord  Coniiitlng 
is  found  to  consist  of  the  following  elements,  viz.  ^^ 

1.  Large  caudate  nerve-cells,  such  as  those  represented  in  ^^^ 
fig.  60'.    These  are,  in  a  great  measure,  confined  to  the  spongy 

*  De  Systematis  Nervosi  Structura,  Berol.  1838,  p.  12. 
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substance,  but,  according  to  Hannover,^  are  also  met  vitb, 
though  sparingly,  in  the  gelatinous  part.  They  lie  imbedded 
among  fibres,  to  be  presently  noticed,  with  a  certain  amount  of 
the  usual  granular  matrix.  Most  of  them  belong  to  the  class 
of  largest-sized  nerve-cells ;  they  contain  laige  nuclei,  and  often 
collections  of  dark-coloured  pigment,  and  most  are  furnished 
with  several  very  long  simple  or  branched  processes,  which  tra- 
verse the  intervening  space  in  various  directions. 

2.  Pale  fibres.  The  gelatinous  substance  is  described  by 
Remak  as  being  principally  made  up  of  fibres  of  this  kind, 
which  run  longitudinally,  and  in  very  dense  order;  he  finds 
similar  fibres  also  in  the  spongy  substance,  where,  however,  they 
are  much  obscured  by  other  structures.  From  their  resemblance 
to  the  filamentous  processes  of  the  caudate  nerve-cells,  it  has 
been  conjectured  that  they  may  be  in  reality  prolonged  from 
these  appendages;  but  this  view  is  not  free  from  objection. 
These  pale  fibres  are  beset  with  numerous  corpuscles  resembling 
common  cell-nuclei,  and  Remak  states  that  in  young  animals 
these  apparent  nuclei,  or  other  nuclear  corpuscles  like  them,  are 
inclosed  in  pellucid  colourless  cells. "t"  It  must  be  remembiered 
that  the  capillary  vessels,  which  are  very  numerous  in  the  grey 
matter,  are  covered  with  corpuscles  of  the  same  description  as 
those  above  mentioned. 

3.  Tubular  fibres.  Such  fibres  exist  abundantly  both  in  the 
spongy  and  gelatinous  substance,  but  more  so  in  the  former. 
Their  arrangement,  and  their  relations  to  the  other  structures  in 
the  grey  matter,  are  not  fully  known  ;  they  are  continued  from 
the  white  substance,  and,  in  part  at  least,  belong  to  the  roots  of 
the  spinal  nerves,  with  which  they  will  presently  be  further  con- 
sidered. 

White  part  of  the  cord. — The  white  substance  of  the  cord 
consists  of  tubular  fibres,  of  smaller  average  size  than  those  of 
the  nerves,  and  apparently  of  more  delicate  structure,  for  they 
readily  become  varicose.  They  are  collected  into  bundles  and 
laminsB,  between  which  lie  vessels  and  a  few  fibres  of  cellular 
tissue,  and  hence  the  fibrous  and  lamellar  character  visible  in 
the  white  substance  to  the  naked  eye.      The  general  direction 


*  Recherches  microscopiqucs  sur  le  Systeme  Nerveux.    Copenhague  et 
Paris  1844. 

t  MuUer's  Archiv.  1841,  p.  614. 
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of  the  fibres  is  longitudina],  but  some  are  described  as  passing 

obliquely  or  directly  across  in  the  commissures  from  one  half  of 

the  cord  to  the  other ;  the  exact  extent  and  connexions  of  these 

crossing  fibres  have  not  been  made  out.     Of  the  longitudinal 

fibres,  some  are  continued  into  the  roots  of  the  spinal  nerves ; 

boi  tbis  does  not  appear  to  be  the  case  with  all ;  for  it  seems 

probable  that  there  are  fibres  which,  without  passing  into  the 

oerres,  extend   longitudinally  from  one  part  of  the  cord  to 

another,  uniting  the  grey  matter  of  its  different  regions,  and 

connecting  also  the  upper  part  of  the  cord  with  the  cerebellum, 

medulla  oblongata,  and  cerebrum. 

The  root  of  each  spinal  nerve,  as  more  fully  described  at  Coimexion 
page  727,  is  attached  to  the  white  part  of  the  cord  by  one  ^^elf'""** 
portion  of  its  fibres,  whilst  the  remainder  pass  horizontally, 
or  with  a  slight  upward  obliquity,  into  the  grey  matter.  The 
fonner  set  of  fibres  can  be  shewn  to  be  continuous  with  longi- 
tudinal fibres  of  the  cord,  which  are  said  to  descend  at  first 
vertically,  and  then  to  take  a  slanting  direction  towards  the 
surfiu;e,  where  they  are  continued  into  the  root  of  the  nerve. 
Whether  these  longitudinal  fibres,  thus  continuous  below  with 
the  nerves,  are  all  connected  by  their  upper  extremity  with 
the  encephalon,  as  is  most  commonly  believed,  or  whether 
they  take  their  rise,  in  whole  or  in  part,  in  the  grey  sub- 
stance of  the  upper  region  of  the  cord,  as  some  think,  must 
still  be  considered  doubtful.  The  fibres  of  the  cord,  in  pas- 
sing into  the  nerve,  put  off  their  varicose  character,  and  in- 
crease in  size,  as  shewn  in  fig.  67'.  Those  fibres  of  the 
nerve-roots  which  are  traced  into  the  grey  matter,  are  supposed 
by  some  anatomists  (e.  g,  Valentin)  merely  to  pass  through  that 
substance,  and  then  to  ascend  in  the  white  part  of  the  cord ; 
but  from  a  consideration  of  the  comparative  thickness  of  the 
cord  at  difiTerent  heights,  and  of  the  structure  of  what  are 
deemed  analogous  parts  of  the  nervous  system  in  invertebrate 
animals,  as  well  as  for  reasons  derived  from  physiological  phe- 
nomena, it  is  more  generally  thought  that  the  nervous  fibres  in 
question  take  their  origin  in  the  grey  matter. 

As  to  the  manner  in  which  this  takes  place,  as  indeed  respecting  the  Origin  of 

mode  of  origin  of  nerve-fibres  generally,  there  are  two  very  different  views,  the  fibres 

Some  suppose  that  when  nerve-fibres  arise  or  terminate  in  grey  matter,  ^^ff^J 
they  form  loops  or  slings,  which  lie  among  the  nerve-cells  and  other  ele- 
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ments  of  that  substance,  each  loop  of  course  corresponding  to  two  fibres 
in  the  nerve;  according  to  others,  the  fibres  arise  from  the  caudate 
nerve-cells,  being  merely  prolongations  of  the  filamentous  processes  issuing 
from  these  bodies,  which,  after  proceeding  a  little  distance  from  the  cell, 
acquire  the  character  of  tubular  fibres.  Admitting  the  probable  origin  of 
nerve-fibres  in  the  grey  substance,  still,  from  the  uncertainty,  or,  at  any  rate, 
the  acknowledged  difficulty  of  all  observations  on  the  subject,  the  precise 
mode  in  which  they  are  related  to  its  elements  can  scarcely  be  considered 
as  fully  determined  ;  although  the  testimony  of  many  competent  observers, 
who  declare  that  they  have  been  able  unequivocally  to  trace  the  continuity 
of  nerve-fibres  with  the  nerve-cells,*  leaves  no  longer  room  to  doubt  that 
that  is  at  least  one  mode  in  which  they  arise. 

While  part  of  the  encephalon. — The  white  matter  of  the 
encephalon  consists  of  tubular  fibres,  in  general  still  smaller 
than  those  of  the  cord,  and  still  more  prone  to  become  varicose. 
The  general  direction  which  they  follow  is  best  seen  in  a  brain 
that  has  been  hardened  by  immersion  in  spirits,  although  it  is 
true  that  we  do  not  then  trace  the  single  fibres,  but  only  the 
fine  bundles  and  fibrous  lamellae  which  they  form  by  their 
aggregation  ;  and  a  detailed  account  is  given  elsewhere  (pp.  729 
— 744)  of  their  course  and .  apparent  connexions,  as  &r  as  has 
been  made  out  in  this  manner. 


Arrangfv 
ment  of  its 
fibres. 


It  may  sufiUce  here  to  remark,  that  one  large  body  of  fibres  can  be  traced 
upwards  from  the  spinal  cord  to  the  grey  matter  situated  in  different  regions 
of  the  encephalon ;  some  of  these  fibres  reaching  as  high  as  the  cortical 
layer  on  the  surface  of  the  cerebram  and  cerebellum,  others  apparently 
terminating  in  the  corpus  striatum,  thalamus  opticus,  corpora  quadrigemina, 
and  other  special  deposits  of  grey  substance.  These  fibres  are  generally 
believed  to  be  continued  by  their  lower  ends  into  the  spinal  nerves, 
though  it  is  also  supposed  that  part  of  them  may  terminate  below  in  the 
grey  matter  of  the  cord.  Other  fibres  pass  between  diff'erent  parts  of  the 
encephalon  itself,  serving  most  probably  to  connect  its  different  masses  of 
grey  substance :  among  the  more  conspicuous  examples  of  these  may  be 
adduced  the  fibres  connecting  the  cerebrum  and  cerebellum,  forming  what 
are  called  the  superior  cerebellar  peduncles  ;  fibres  passing  up  from  the  grey 
matter  in  the  medulla  oblongata  and  annular  protuberance,  in  company  with 
those  frt>m  the  spinal  cord,  and  having  probably  a  similar  connexion  supe- 
riorly ;  fibres  radiating  from  the  corpus  striatum  to  the  cortical  grey  matter 


♦  Helmholz  and  Will  in  invertebrate  animals ;  KoUiker  in  the  frog ;  and 
Hannover  in  all  classes  of  vertebrata,  as  well  as  in  several  invertebrata. 
In  the  electric  lobes  of  the  brain  of  the  torpedo,  by  Harless,  who  states 
that  he  found  the  nerve-fibre  to  be  connected  with  the  nucleus  of  the  cell. 
Also  Robin  and  Wagner  in  the  ganglia  of  various  cartilaginous  fishes. 
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of  the  cerebram  ;  fibres  extending  between  adjacent  or  distant  convolutions ; 
and,  lastlj,  the  rast  body  of  fibres  belonging  to  the  commissures  of  the 
cerebram  and  middle  crura  of  the  cerebellum  which  pass  from  one  side  of 
tlie  eocephalon  to  the  other. 

Grgr  part  of  the  encephalon.  —  The  cortical  grey  matter  Cortical 
which  coyeis  the  foliated  surface  of  the  cerebellum  is  made  up  ^^  T^"^*" 
of  the  foUowiiig  elements^  viz. :  1.  Pellucid  cells  of  consider*  lum. 
able  size.  2.  Cells,  for  the  most  part  caudate,  having  the  usual 
granular  contents.  The  cells  are  imbedded  in  a  finely  granular 
matrix;  the  greater  number  of  those  of  the  caudate  kind  have 
a  pyriform  shape,  and  are  prolonged  at  their  small  end  into  a 
simple  or  branched  appendage,  as  represented  in  fig.  60^  a,  b  ; 
and  this  process,  as  first  remarked  by  Purkinje,  is  in  most  of 
them  directed  towards  the  sur&ce  of  the  cerebellum.  8.  Small 
bodies  like  cell-nuclei  (fig.  61  \  c),  densely  aggregated  without 
any  intervening  substance.  These  lie  at  some  depth  firom  the 
surfiure ;  according  to  Dr.  Todd,  they  form  a  thin  light-coloured 
lamina,  intermediate  between  two  darker  strata  of  grey  matter 
which  contain  the  nerve-cells;  one  of  these  grey  strata  being  next 
the  white  matter  of  the  cerebellum^  while  the  other,  which  is 
the  deeper  coloured  of  the  two,  is  ip  contact  with  the  pia  mater. 
4.  Fibres.  Tubular  nerve-fibres  pass  from  the  white  into  the 
grey  matter,  and  extend  through  it  nearly  as  far  as  the  surface. 
According  to  Valentin,  they  form  loops  and  return,  but  this 
statement  has  not  been  confirmed  by  other  observers. 

The  grey  matter  on  the  convoluted  surface  of  the  cerebrum  Of  eerc 
is  divided  into  two,  and  in  some  regions  into  three,  strata,  by  ™'"' 
interposed  thin  layers  of  white  substance.  In  examining  it 
from  without  inwards,  we  meet  with,  1,  a  thin  coating  of  white 
matter  situated  on  the  surface,  which  on  a  section  appears  as  a 
&int  white  line,  bounding  the  grey  substance  externally  (fig. 
6^9  A,  a).  This  superficial  white  layer  is  not  equally  thick 
over  all  parts  of  the  cortical  substance,  but  becomes  thicker 
as  it  approaches  the  borders  of  the  convoluted  surface ;  it  is 
accordingly  less  conspicuous  on  the  lateral  convex  aspect  of  the 
hemispheres,  and  more  so  on  the  convolutions  situated  in  the 
longitudinal  fissure  which  approach  the  white  surface  of  the 
corpus  callosum,  and  on  those  of  the  under  surface  of  the  brain. 
It  is  especially  well  marked  on  the  middle  lobe,  near  the  de- 
scending comu  of  the  lateral  ventricle,  where  the  convoluted 
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Bur&ce  IB  bounded  by  the  posterior  pillar  of  the  fornix,  and  it  has 
been  there  described  under  the  name  of  the  reticulated  white 
substance.     It  consists  of  re- 
markably fine  tubular  fibres,  *"'«■  *2'-* 
for   the   most  part   varicose, 
which  run   parallel  with  the 
surface  of  the  convolutions, 
but  intersect   each  other   in 
Tarious  directions.     The  ter- 
mination  and  connexions  of 
these    fibres    are    unknown* 
9,ndly,    Immediately  beneath 
the  white  layer  just  described, 
comes  a  comparatively  thick 

layer  of  grey,  or  reddish  grey,  ^ 

matter  (Gg.  6£',  a,  h),  the 
colour  of  which,  as  indeed  of 
the  grey  substance  generally, 
is  deeper  or  lighter  according 
as  its  very  numerous  vessels 
contain  much  or  little  blood. 

Then  follow,  9rdljf,  another  thin  whitish  layer  («),  and,  ^Uy,  a 
thin  grey  stratum  (/)  ;  this  last  lies  next  to  the  central  white 
matter  of  the  hemisphere:  Remak  considers  it  as  similar  in 
nature  to  the  gelatinous  substance  of  the  spinal  coid.  According 
to  this  account,  the  cortical  substance  consists  of  two  layers  of 
grey  substance,  and  two  of  white  ;  but  in  several  convolutions, 
especially  those  situated  near  the  corpus  callosum,  a  third  white 
Btistum  may  be  seen  (indicated  by  e  at  the  lower  end  of  the 
figure),  which  divides  the  most  superficial  grey  one  into  two 
(b  and  (Q,  thus  making  six  in  all,  namely,  three  grey  and  three 
white. 

The  cortical  grey  substance  consists  of  nerve-cells  of  rather 

*  k.  Section  of  the  grer  subatonce  of  the  conTolutions  of  th«  cerebrum.  Ai 
the  upper  part  of  the  figure  a  and  e  are  two  white,  and  b  and  f  two  grey 

Btrato.  At  the  lower  part  of  the  figure  an  additional  white  htirer  (c)  dirides 
the  first  grey  layer  into  two,  b  and  d,    (From  Reraak). 

B.  Plan  to  nhew  the  reneral  arrangement  of  the  fibres  and  cells  in  the 
cortical  Bubstauce.  The  letters  a,  h,  c,  d,  e,/,  indicate  the  same  Elrata  as  id 
figure  A  ;  g  shews  fibres  coming  ftara  the  central  while  mntter  of  the  brsin, 
and  intersecting  the  stratified  white  fibres  of  the  cortical  substance.  (Remak). 
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small  size,  usually  ronnd  or  ova]  and  seldom  caudate,  lying  in  a 
gisDnlar  matrix ;  also  of  small  nucleus-like  vesicles,  like  those 
Been  in  the  cortical  substance  of  the  cerebellum  (fig.  61',  <?^), 
and,  according  to  Dr.  Todd,  here  also  collected  into  a  special 
stntum.     Tubular  fibres  exist  throughout ;  one  set  of  them  run 
parallel  with  the  surface,  and  at  certain  depths  are  more  densely 
i^gregated,  so  as  to  form  the  before-mentioned  white  layers  (fig. 
£^,  B,  a,  Cy  e)  ;   but  they  are  not  wanting  in  the  interyening 
grey  strata  (5,  d,  f)^  only  they  are  there  wider  apart.     The 
nuumer  in  which  they  begin  and  end  is  not  known ;  it  seems 
not  improbable,  however,  that  they  are  dependencies  of  the  com- 
missural system  of  fibres.     These  stratified  fibres,  if  they  might 
be  so  called,  are  intersected  by  another  set  of  tubular  fibres  (^), 
which  come  from  the  central  white  mass  of  the  hemispheres,  and 
mn  perpendicularly  through  the  cortical  substance,  becoming 
finer  and  spreading  more  out  from  each  other  as  they  approach 
the  surfiure. 

The  further  disposition  of  these  central  or  perpendicnlar  fibres  is  uncer- 
taiD ;  Valentin  describes  them  as  forming  terminal  loops  or  arches,  but  this 
is  denied  by  Rcmak  and  Hannover.  Remak  states  that  they  gradually  disap- 
pear from  view  at  di£Ferent  depths,  as  they  pass  through  the  successive  layers, 
the  last  of  them  vanishing  in  the  superficial  grey  stratum  ;  but  he  is  unable 
to  say  positively  how  they  terminate  :  it  sometimes  seemed  to  him  as  if  the 
last  of  them,  after  intersecting  the  fibres  of  the  deeper  white  strata,  became 
continuous  with  those  of  the  outermost  layer ;  but  of  this  he  by  no  means 
speaks  confidently.  Hannover  maintains  that  they  arc  connected  at  their 
extremities  with  the  nerve-cells  in  the  cortical  substance. 

As  r^ards  the  other  collections  of  grey  matter  in  the  en- 
cephalon,  it  may  be  remarked  that  they  consist  of  nerve-cells 
and  interoellular  granular  matter,  with  tubular  fibres  in  greater 
or  less  namber ;  the  following  details  respecting  them  are  given 
chiefly  on  the  authority  of  Hannover : — 

The  corpus  striatum  and  optic  thalamus  contain  cells  very  much  like  those 
of  the  cortical  substance.  In  the  corpora  quadrigemina  there  are  larger 
cells,  approaching  in  size  to  those  of  the  cerebellum,  besides  very  small 
cells  and  nucleiform  bodies.  The  dark  matter,  forming  the  so-called 
locos  niger  of  the  cerebral  peduncles,  and  that  in  the  floor  of  the  fourth 
Tentricle^  contain  caudate  cells,  many  of  them  of  the  largest  size,  with  long 
appendages,  and  deeply  coloured  with  pigment.  In  the  pineal  gland  the 
cells  are  larger  than  those  of  the  cerebral  convolutions,  but  with  compara- 
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lively  stnall  nuclei,  and  many  of  them  contain  particles  of  earthy  matter ; 
there  are  but  few  of  the  nucleus-like  corpuscles.  The  anterior  lobe  of  the 
pituitary  body  (p.  699)  contains  dark  nerve-cells  of  moderate  size,  with 
coarsely  granular  contents,  along  with  isolated  nuclciform  bodies.  The  pos- 
terior lobe,  on  the  other  hand,  consists  of  very  large  cells  of  soft  consistence 
and  variable  irregular  6hai)e,  containing  comparatively  small  nuclei  without 
nucleoli.  Many  of  these  last-mentioned  cells  are  furnished  with  appendages^ 
and  it  is  not  imcommon  to  meet  with  two  united  together  by  a  sort  of  com- 
missure.* 


OF    THE    GANGLIA. 

The  bodies  so  named  are  found  in  the  following  situations;  nz, 
1.  On  the  posterior  root  of  each  of  the  spinal  nerves,  on  one, 
and  probably  the  corresponding  root  of  the  fifth  nerve  of  the  en- 
cephalon,  and  on  the  seventh  pair,  glossopharyngeal  and  pneu- 
mogastric  nerves,  involving  a  greater  or  less  amount  of  their  fibres. 
£.  Belonging  to  the  sympathetic  nerve,  (a) — In  a  series  along 
each  side  of  the  vertebral  column,  connected  by  nervous 
cords,  and  constituting  what  was  once  considered  as  the  trunk 
of  the  sympathetic,  (b)  —  On  branches  of  the  sympathe- 
tic ;  occurring  numerously  in  the  abdomen,  thorax,  neck,  and 
head ;  generally  in  the  midst  of  plexuses,  or  at  the  point 
of  union  of  two  or  more  branches.  Those  which  are  found  in 
several  of  the  fossse  of  the  cranium  and  face  are  for  the  most 
part  placed  at  the  junction  of  fine  branches  of  the  sympathe- 
tic with  branches,  usually  larger,  of  the  cerebro-spinal  nerves ; 
but  they  are  generally  reckoned  as  belonging  to  the  sympa- 
thetic system. 


*  Rathke  considers  the  pituitary  body  as  belonging  to  the  same  class  of 
organs  as  the  thyroid  gland,  suprarenal  bodies,  the  spleen,  &c.  As  for 
as  I  can  judge  from  the  examinations  1  have  been  able  to  make  of  it, 
it  differs  greatly  in  structure,  at  least  in  its  anterior  and  larger  lobe,  from 
any  other  part  of  the  encephalon.  The  substance  of  the  anterior  lobe 
has  appeared  to  me  to  be  constituted  by  a  membranous  tissue  forming 
little  round  cavities  or  loculi,  which  are  packed  full  of  nucleated  cells.  The 
loculi  arc  formed  of  transparent,  simple  membrane,  with  a  few  fibres  and 
corpuscles  resembling  elongated  cell  nuclei  disposed  round  their  walls.  The 
cells  contained  in  the  cavities  were  of  various  sizes  and  shapes,  and  not 
unlike  nerve-cells  or  ganglion  globules;  they  were  collected  into  round  clus- 
ters, filling  the  cavities,  and  were  mixed  with  a  semi-fluid  granular  substance. 
Tliis  thin  granular  matter,  together  with  the  cells  and  little  8i)eck8  of  a  clear 
glairy  substance  like  mucus,  could  be  stiucezed  from  the  cut  surface  in  form 
of  a  thick,  white,  cream-like  fluid. 
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The  ganglia  differ  ^ridely  from  each  other  in  figure  and  Sise. 
size:  those  which  have  been  longest  known  to  anatomists  are 
most  of  them  laige  and  conspicuous  objects;  but,  from  the 
researches  of  Remak,  it  appears  that  there  are  numerous  small, 
or  vhat  might  be  almost  termed  microscopic,  ganglia,  connected 
with  the  nerves  of  the  heart,  lungs,  and  some  other  viscera. 

Ganglions  are  invested  externally  with  a  thin  but  firm  and  Structure  of 
closely  adherent  envelope,  continuous  with  the  neurilema  or  sa^S*®"*- 
sheath  of  the  nerves,  and  composed  of  dense  cellular  tissue : 
this  outward  covering  sends  processes  inwards  through  the 
interior  mass,  dividing  it,  as  it  were,  into  lobules,  and  supporting 
the  numerous  fine  vessels  which  pervade  it.  A  section  carried 
through  a  ganglion,  in  the  direction  of  the  nervous  cords 
connected  with  it,  discloses  to  the  naked  eye  merely  a  collection 
of  reddish-grey  matter  traversed  by  the  white  fibres  of  the 
nerves.  The  nervous  cords  on  entering  the  ganglion  lay  aside 
their  membranous  sheath,  and  spread  out  into  smaller  bundles, 
between  which  the  grey  ganglionic  substance  is  interposed. 
The  microscope  shews  that  this  grey  substance  consists  of  nerve- 
cells  and  gelatinous  fibres.  The  nerve-cells,  or  ganglion 
globules,  have  mostly  a  round  or  oval  figure,  especially  those 
situated  towards  the  surfoce  of  the  ganglion ;  those  nearer  the 
centre  are  often  angular  or  pointed,  and  some  have  caudate 
processes :  these  last  are  rare,  or,  at  least,  difficult  to  see,  in  the 
ganglia  of  warm-blooded  animals,  but  they  abound  in  those  of 
cartilaginous  fishes.  Their  cell-wall  is  said  to  be  stronger 
than  that  of  the  cells  found  in  the  brain  and  spinal  cord, 
and  they  are  moreover  inclosed  in  capsules  formed  of  granular 
corpuscles  and  gelatinous  fibres,  out  of  which  they  readily 
escape  when  the  ganglion  is  torn  up  into  fragments.  The 
tubular  nerve  fibres  are,  according  to  Valentin,  disposed  as 
follows :  one  part  of  them,  (fibrse  transeuntes,)  keeping  together 
in  considerable  bundles,  run  straight  through  the  ganglion ;  the 
rest  (fibrse  circumflezsB  sen  circumnectentes)  separate  more 
from  each  other,  and  take  a  circuitous  course  among  the  nerve- 
cells,  round  which  they  make  various  turnings  and  windings 
before  passing  out  of  the  ganglion.  The  bundles  of  straight 
fibres  usually  keep  near  the  middle  of  the  ganglion  and  are 
then  surrounded  by  the  globules,  but  frequently  they  nin 
on  one  side.     The  winding   fibres  generally  run   nearer  the 
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surface ;  and  when  a  series  of  ganglia  are  connected  by  a  nervous 
cordy  as  in  the  trunk  or  main  part  of  the  sjrmpathetic,  it  would 
seem   that  these  winding  fibres  are  destined  to  pass  out  in 
the  branches  given  off  irom  the  ganglionic  chain,  whilst  the 
straight  fibres  run  on  unchanged  through  two  or  three  suc- 
cessive ganglia,  until  at  .length  they  in  their  turn  afisome  the 
winding  arrangement,  approach  the  sur&ce,  and  pass  off  into 
branches.     The  gelatinous  fibres,  leaving  the  ganglion,  pass 
along  the  nervous  cords   with  the  tubidar  fibres,  and  their 
arrangement  will  be  afterwards  further  noticed. 
Connexion        Rcmak  and  Hannover  state  that  gelatinous  fibres  arise  from 
fib^***w!th^  the  ganglion  globules  :  Valentin,  who  denies  the  nervous  nature 
the  ganglia,  of  these  fibres,  maintains  that  they  are  connected  only  vrith  the 
inclosing  capsules  of  the  ganglion  globules,  and  not  immediately 
with  the  globules  themselves.     As  regards  the  connexion  of  the 
tubular  fibres  with  the  ganglia,  there   is  also  a  difference  of 
opinion  among  those  observers  who  have  made  this  difficult 
point  in  anatomy  a  subject  of  special  inquiry.     According  to 
Valentin,  these  tubular  fibres  are  all  derived  from  the  brain  or 
spinal  cord,  and  pass  through  the  ganglia,  coming,  it  is  true,  into 
close    proximity  and    intimate    functional    relation  with  the 
ganglion  globules,  but  none  either  originating  or  terminating  in 
a  ganglion.     It  is  contended  by  others  that  a  part  of  the  fibres  in 
question  take  their  rise  in  the  ganglia,  and  this  opinion  is  main- 
tained principally  on  the  two  following  grounds: — 1.  The  ob- 
servation of  Bidder  and  Volkmann,  in  which  KoUiker  concurs, 
that  in  many  cases  the  communicating  nervous  cords  which 
conduct  tubular  fibres   from   the  cerebro-spinal  centre  to  the 
ganglia  contain  manifestly  fewer  of  these  fibres  than  are  contained 
in  the  branches  which  pass  off  from  the  ganglia  to  be  distributed 
peripherally.     2.  The  statement  of  several   observers,  among 
others  of  Hannover  and  Kolliker,  that  they  have  been  able  ac- 
tually to  trace  the  continuity  of  the  fibres  in  question  with  the 
caudate  processes  of  the  ganglion  globules,    l^hese  observations 
would  doubtless  settle  the   question,   were   their  correctness 
established ;  but  it  must  be  admitted  that  they  are  not  free  from 
fallacy,  and  still  stand  in  need  of  confirmation.* 


*  Since  the  above  was  written,  the  alleged  connexion  of  tubular  fibres 
witli  ganglionic  cells  has  been  confirmed  in  a  very  decided  manner  by  Wag- 
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CCIX 


CeREBBO-SPINAL   N£RVES. 

Tliese  are  formed  of  the  nerve  fibres  already  described,  col- 
leeted  together  and  bound  up  in  membranous  sheaths.  A  larger 
or  smaller  number  of  fibres  inclosed  in  a  tubular  sheath  form  a 
little  round  cord,  usually  named  a  funicuhu ;  if  a  nerve  be 
fetj  small,  it  may  consist  of  but  one  such  cord,  but  in  larger 
nerves  several  funiculi  are  united  together  into  one  or  more 
laiger  bundles,  ivhich,  being  wrapped  up  in  a  common  mem- 
brsDous  covering,  constitute  the  nerve,  (fig.  68.)     Accordingly, 

Fig.  63  * 


Strnctore  of 
nerTes. 


Funicoll 


Fasciculi 


in  dissecting  a  nerve,  we  first  come  to  an  outward  covering. 


oer,  wbo  states  that  he  Iuub  been  able  to  trace  it  most  unequivoeally  in  the 
ganglia  of  the  spinal  nerves,  trigeminus  and  vagus  of  the  torpedo,  skate,  and 
dog-fish,  in  which,  from  the  small  amount  of  cellular  tissue  intermixed,  the 
nerrons  fibres  can  be  followed  with  comparative  ease.    He  has  also  succeeded 
in  observing  it  in  the  sympathetic  ganglia  of  some  of  those  fishes.    He  finds 
that  almost  invariably  two  fibres  are  connected  with  each  ganglion-cell,  at  op- 
posite sides  or  opposite  poles,  as  it  were,  one  directed  centrally  or  towards  the 
root  of  the  nerve,  and  the  other  outwardly  towards  its  branches,  and  he  thence 
infers  that  every  fibre  which  issues  from  a  ganglion-cell  corresponds  to  an 
entering  oae  with  which  it  is  connected  through  the  medium  of  the  cell,  and 
thttt  there  is  no  multiplication  of  the  fibres  in  a  ganglion.    The  nerve  fibre» 
as  it  leaves  the  cell,  appears  like  a  mere  prolongation  from  it,  containing 
the  same  kind  of  granular  matter ;  but  further  on  it  enlarges  and  acquires  the 
dark  double  contour,  indicating  the  presence  of  the  white  substance.     The 
cell-wall  appears  to  be  continuous  with  the  sheath  (tubular  membrane)  of 
the  fibre,  which  in  these  fishes  is  remarkably  strong.    Some  cells,  generally 
cmaller  than  the  rest,  are  unconnected  with  fibres.    (See  Rudolph  Wagner, 
fiber  den  Bau  und  Endigung  der  Nerven.    Leipz.    1847 ;  and  Ann.  des  Sc. 
Nat,  March,  1847.) 

Robin  has  also  observed,  in  the  spinal  ganglia  of  the  skate,  ganglion  glo- 
bules each  with  two  tubular  nerve  fibres  connected  at  opposite  poles.  He 
^fttci  also  that  he  saw  smaller  ganglion  globules,  similaxlv  connected  with 
smaller  or  sympathetic  nerve-fibres.    (Ann.  des  8c.  Nat.,  Avril,  1847.) 

On  repeating  Wagner's  observation  on  the  spinal  ganglia  of  the  common 
skate  along  with  my  friend  Professor  A.  Thomson,  of  Edinburgh,  we  very 
readily  found  ganglion  globules  with  a  tubular  fibre  proceeding  from  their 
ophite  poles,  as  described  by  Wagner. 

*  Represents  a  nerve  consisting  of  many  smaller  cords  or  funiculi  wrap- 
ped up  in  a  common  cellular  sheath. — a,  the  nerve,  b,  a  single  funiculus 
drawn  out  from  the  real.     (After  Sir  C.  Bell.) 
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fonned  of  cellular  tissue,  but  often  so  strong  and  dense  that  it 
might  veil  be  called  fibrous.  From  this  common  sheath  we 
trace  laniinse  passing  inwards  between  the  larger  and  smaller 
bundles  of  funiculi,  and  finally  between  the  funiculi  themselves, 
connecting  them  together  as  well  as  conducting  and  supporting 
the  fine  blood-vessels  which  are  distributed  to  the  nerve.  But, 
besides  the  interposed  cellular  tissue  which  connects  these 
smallest  cords,  each  funiculus  has  a  distinct  and  independent 
tubular  sheath  of  its  own,  as  will  be  further  noticed  presently. 

The  common  sheath  and  its  subdivisions  consist  of  cellular 
tissue,  presenting  the  usual  white  and  yellow  constituent  fibres 
of  that  texture,  the  latter  being  present  in  considerable  propor- 
tion. The  tubular  sheaths  of  the  funiculi,  on  the  other  hand, 
appear  to  be  formed  essentially  of  a  fine  transparent  membrane, 
which  may  without  difficulty  be  stripped  off  in  form  of  a  tube 
from  the  little  bundle  of  nerve  fibres  of  which  the  funiculus 
consists.  When  examined  with  a  high  power  of  the  microscope, 
this  membrane  presents  the  aspect  of  a  thin  transparent  film, 
which  in  some  parts  appears  to  be  quite  simple  and  homogene- 
ous, but  is  more  generally  marked  with  extremely  fine  reticulated 
fibres.  Corpuscles  resembling  elongated  cell  nuclei  may  also  be 
seen  upon  it  when  acetic  acid  is  applied.f  The  tissue  invest- 
ing a  nerve  and  inclosing  its  proper  fibres,  as  now  described,  is 
named  the  neurilema^  and  the  term  is  for  the  most  part  applied 
indiscriminately  to  the  whole  of  the  enveloping  structure, 
though  some  anatomists  use  it  to  denote  only  the  sheaths  of  the 
funiculi  and  smaller  fasciculi,  whilst  they  name  the  general 
external  covering  of  the  nerve  its  ^^  cellular  sheath''^  (vagina 
cellulosa). 

The  funiculi  of  a  nerve  are  not  all  of  one  size,  but  all  are 
sufficiently  large  to  be  readily  seen  with  the  naked  eye,  and 
easily  dissected  out  from  each  other.  In  a  nerve  so  dissected 
into  its  component  funiculi,  it  is  seen  that  these  do  not  run  along 
the  nerve  as  parallel  insulated  cords,  but  join  together  obliquely 
at  short  distances  as  they  proceed  in  their  course,  the  cords 


t  In  several  observations  it  has  seemed  to  me  that  these  corpuscles  were 
attached  to  the  inner  surface  of  the  membrane.  Mr.  Beck  informs  mc 
that  he  has  repeatedly  found  the  membrane  appearing  as  if  composed  of 
polygonal  scales  or  tables,  and  hence  he  regards  it  as  an  epithelium.  I  have 
not  succeeded  in  observing  an  epithelial  structure  in  it. 
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resulting  from  sucli  union  dividing  in  their  further  progress  to 
fonn  junctions  again  with  collateral  cords ;  so  that  in  iact  the 
funiculi  composing  a  single  nervous  trunk  have  an  arrangement 
vith  tespect  to  each  other  similar  to  that  which  we  shall  pre- 
sently find  to  hold  in  a  plexus  formed  by  the  branches  of  differ- 
ent oerves.  It  must  be  distinctly  understood,  however,  that 
io  tliese  communications  the  proper  nerve  fibres  do  not  join  to- 
getber  or  coalesce.  They  pass  off  from  one  nervous  cord  to 
enter  another,  with  whose  fibres  they  become  intermixed,  and 
part  of  them  thus  intermixed  may  again  pass  off  to  a  third  funi- 
culus, or  go  through  a  series  of  funiculi  and  undergo  still  further 
intermixture ;  but  throughout  all  these  successive  associations 
the  nerve»fibres  remain,  as  far  as  known,  individually  distinct, 
like  interlaced  threads  in  a  rope. 

The  fibres  of  the  cerebro-spinal  nerves  are  chiefly,  in  some  Tibres. 
cases  perhaps  exclusively,  of  the  tubular  kind,  but  in  most 
instances  there  are  also  gelatinous  fibres  in  greater  or  less  num- 
ber. Moreover,  it  has  often  appeared  to  me  as  if  there  were 
filaments  of  extreme  tenuity,  like  the  white  filaments  of  cellular 
tissue,  mixed  up  with  the  true  nerve  fibres  within  the  sheaths  of 
the  funiculi.  Lying  alongside  each  other,  the  fibres  of  a  funi- 
culus form  a  little  skein  or  bundle,  which  runs  in  a  waving  or 
serpentine  manner  within  its  tubular  sheath ;  and  the  alternate 
lights  and  shadows  caused  by  the  successive  bendings  being  seen 
through  the  sheath,  give  rise  to  the  appearance  of  alternate  light 
and  dark  cross  stripes  on  the  funiculi,  or  even  on  larger  cords 
consisting  of  several  funiculi.  On  stretching  the  nerve,  the 
fibres  are  straightened  and  the  striped  appearance  is  lost. 

Vessels. — The  blood-vessels  of  a  nerve  supported  by  the  Blood- 
neurilema  divide  into  very  fine  capillaries,  said  by  Henle  to  ^®**®^'  ^^ 
measure  in  the  empty  state  not  more  than  ToVuth  of  an  inch  in 
diameter.  These,  which  are  numerous,  run  parallel  with  the 
funiculi,  but  are  connected  at  intervals  by  short  transverse 
branches,  so  as  in  fact  to  form  a  network  with  very  long  narrow 
meshes. 

Branching  and  Conjunction  of  Nerves, — Nerves   in   their  Branchegof 
progress  very  commonly  divide  into  branches,  and  the  branches  "*'^®*' 
of  different  nerves  not  unfirequently  join  with  each  other.     As 
regards  the  arrangement  of  the  fibres  in  these  cases^  it  is  to  be 
observed,  that,  in  the  branching  of  a  nerve,  portions  of  its  fibres 
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successively  leave  the  trunk  and  form  branches  ;  and  that,  when 
different  nerves  or  their  branches  intercommunicate,  fibres  pass 
from  one  nerve  to  become  associated  with  those  of  the  other  in 
their  further  progress ;  but  in  neither  case  (unless  at  their  peri- 
pheral terminations)  is  there  any  such  thing  as  a  division  or 
splitting  of  an  elementary  nerve  fibre  into  two,  or  an  actual 
junction  or  coalescence  of  two  such  fibres  together. 

A  communication  between  two  nerves  is  sometimes  efifected 
by  one  or  two  connecting  branches.  In  such  comparatively 
simple  modes  of  connexion,  which  are  not  unusual,  both  nerves 
commonly  give  and  receive  fibres ;  so  that,  after  the  junction, 
each  contains  a  mixture  of  fibres  derived  from  two  originally  dis- 
tinct sources.  More  rarely  the  fibres  pass  only  from  one  of  the 
nerves  to  the  other,  and  the  contribution  is  not  reciprocal.  In 
the  former  case  the  communicating  branch  or  branches  will  of 
course  contain  fibres  of  both  nerves,  in  the  latter  of  one 
only. 

In  other  cases  the  branches  of  a  nerve,  or  branches  derived 
from  two  or  from  several  different  nerves,  are  connected  in  a 
more  complicated  manner,  and  form  what  is  termed  a  plexus. 
In  plexuses,  of  which  the  one  named  *' brachial  *' or  "axillary,'^ 
formed  by  the  great  nerves  of  the  arm,  and  the  "  lumbar*"  and 
"  sacral,*^  formed  by  those  of  the  lower  limb  and  pelvis,  are 
appropriate  examples,  the  nerves  or  their  branches  join  and 
divide  again  and  again,  interchanging  and  intermixing  their 
fibres  so  thoroughly,  that,  by  the  time  a  branch  leaves  the  plexus, 
it  may  contain  fibres  from  all  the  nerves  entering  the  plexus. 
Still,  as  in  the  more  simple  communications  already  spoken  of, 
the  fibres  remain  individually  distinct  throughout. 


Neiri 
nervorum. 


Some  farther  circumstances  remain  to  be  noticed  as  to  the  course  of  the 
fibres  in  nerves  and  nervous  plexuses. 

Gerberf  has  described  and  figured  nerve  fibres,  which,  after  running  a 
certain  way  in  a  nerve,  apparently  join  in  form  of  loops  with  neighbouring 
fibres  of  the  same  funiculus,  and  proceed  no  further.  Such  loops  might  of 
course  be  represented  as  formed  by  fibres  which  bend  back  and  return  to 
the  nervous  centre ;  and  so  Gerber  considers  them.  He  likens  them  to  the 
loops  said  to  be  formed  by  the  fibres  at  the  extremities  or  peripheral  termi- 
nations of  nerves  in  various  sentient  parts,  and  regards  them  accordingly  as 
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the  terminations  of  scntieat  fibres  appropriated  to  the  nerve  itself — as  the 
nervi  nervorum,  in  short,  on  which  depends  the  sensibility  of  the  nerve  to  im- 
pressions, painful  or  otherwise^  applied  to  it  elsewhere  than  at  its  extremities. 
The  whole  matter  is,  however,  involved  in  doubt ;  for,  admitting  the  existence 
of  the  loops  referred  to,  which  yet  requires  confirmation,  it  is  not  impossible 
th&t  they  may  be  produced  by  fibres  which  run  back  only  a  certain  way,  and 
then,  entering  another  funiculus,  proceed  onwards  to  the  termination  of  the 
nenre.  Again,  it  has  been  supposed,  that,  in  some  instances  of  nervous  con*  Fafldcali 
joDctions,  certain  collections  of  fibres,  after  passing  from  one  nerve  to  ^^^^ 
another,  take  a  retrograde  course  in  that  second  nerve,  and,  in  place  of  ^„nina- 
being  distributed  peripherally  with  its  branches,  turn  back  to  its  root  and  tion. 
rejoin  the  cerebro-spinal  centre.  An  apparent  example  of  such  nervous 
arches  without  peripheral  distribution  is  afforded  by  the  optic  nerves,  in 
which  various  anatomists  admit  the  existence  of  arched  fibres,  that  seem  to 
pass  across  the  commissure  between  these  nerves  from  one  optic  tract  to  the 
other,  and  to  return  again  to  the  brain.  These,  however,  are  perhaps  to  be 
compared  with  the  commissural  fibres  of  the  brain  itself,  of  which  there  is  a 
great  system  connecting  the  symmetrical  halves  of  that  organ.  But  in- 
Btances  of  a  similar  kind  occurring  in  other  nerves  have  been  pointed  out  by 
Volkmann ;+  as  in  the  connexion  between  the  second  and  third  cervical 
nerves  of  the  cat,  also  in  that  of  the  fourth  cranial  nerve  with  the  first  branch 
of  the  fifth  in  other  quadrupeds,  and  in  the  communications  of  the  cervical 
nerves  with  the  spinal  accessory  and  the  descendens  noni.  But  certain  fibres 
of  the  optic  nerves  take  a  course  deviating  still  more  from  that  followed  gene- 
rally, for  they  appear  to  be  continued  across  the  commissure  from  the  eyeball 
and  optic  nerve  of  one  side  to  the  opposite  nerve  and  eye,  without  being  con- 
nected with  the  brain  at  all,  and  thus  forming  arches  with  peripheral  termina- 
tions, but  no  central  connexion.  In  looking,  however,  for  an  explanation  of 
this  arrangement,  it  must  be  borne  in  mind  that  the  retina  contains  nerve- 
cells  or  vesicles,  like  those  of  the  nervous  centres,  and  perhaps  the  fibres 
referred  to  may  be  intended  merely  to  bring  the  vesicular  matter  of  the  two 
sides  into/elation  independently  of  the  brain. 

Origins  or  Roots  of  the  Nerves, — The  cerebro-spinal  nerves,  Origins  or 
as  already  said,  are  connected  by  one  extremity  to  the  brain  or  serves, 
to  the  spinal  cord,  and  this  central  extremity  of  a  nerve  is,  in 
the  language  of  anatomy,  named  its  origin  or  root.  In  some 
cases  the  root  is  single,  that  is,  the  funiculi  or  fibres  by  which 
the  nerve  arises  are  all  attached  at  one  spot  or  along  one  line  or 
tract ;  in  other  nerves,  on  the  contrary,  they  form  two  or  more 
separate  collections,  which  arise  apart  from  each  other  and  are 
connected  with  different  parts  of  the  nervous  centre,  and  such 

t  Muller,  Archiv.  (1840)  p.  610. 
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nerves  are  accorflingly  said  to  have  two  or  more  origins  or  roots. 
In  the  latter  case,  moreover,  the  different  roots  of  a  nerve  may 
differ  not  only  in  their  anatomical  characters  and  connexions,  but 
also  in  function,  as  is  well  exemplified  in  the  spinal  nerves, 
each  of  which  arises  by  two  roots,  an  anteridlr  and  a  posterior — 
the  former  containing  the  motory  fibres  of  the  nerve,  the  latter 
the  sensory. 
Distinction        ^®  fibres  of  a  nervc,  or  at  least  a  considerable  share  of  them, 
of  apparent    may  be  traced  to  some  depth  in  the  substance  of  the  brain  or  spinal 
origins.        cord,  and  hence  the  term  *'  apparent  or  superficial  origin^^  has 
been  employed  to  denote  the  place  where  the  root  of  a  nerve  is 
attached  to  the  surface,  in  order  to  distinguish  it  from  the  ^'  real 
or  deep  origin^  which  is  beneath  the  surface  and  concealed  firom 
view, 
j^^  ^^  To  trace  the  different  nerves  back  to  their  real  origin,  and 

deep  origin,  to  determine  the  points  where,  and  the  modes  in  which  their 
fibres  are  connected  with  the  nervous  centre,  is  a  matter  of  great 
difficulty  and  uncertainty ;  and,  accordingly,  the  statements  of 
anatomists  respecting  the  origin  of  particular  nerves  are  in  many 
cases  conflicting  and  unsatisfactory.  Confining  ourselves  here 
to  what  applies  to  the  nerves  generally,  it  may  be  stated,  that 
their  roots,  or  part  of  their  roots,  can  usually  be  followed  for 
some  way  beneath  the  surface,  in  form  of  white  tracts  or  bands 
distinguishable  from  the  surrounding  substance ;  and  very  ge- 
nerally these  tracts  of  origin  may  be  traced  towards  deposits  of 
grey  nervous  matter  situated  in  the  neighbourhood,  such,  for 
instance,  as  the  central  grey  matter  of  the  spinal  cord,  the  grey 
nuclei  of  the  pneumogastric  and  glossopharyngeal  nerves,  the 
corpora  geniculata,  and  other  larger  grey  masses  connected  with 
the  origin  of  the  optic  nerve.  It  would  further  seem  probable 
that  certain  fibres  of  the  nerve  roots  take  their  origin  in  these 
local  deposits  of  grey  matter,  whilst  othera  become  continuous 
with  the  white  fibres  of  the  spinal  cord  or  encephalon,  which  are 
themselves  connected  with  the  larger  and  more  general  collec- 
tions of  grey  matter  situated  in  the  interior  or  on  the  surface  of 
the  cerebro-spinal  axis.  As  has  been  already  more  fully  stated, 
(p.  cxcviii.,)  there  is  a  difference  of  opinion  as  to  the  mode  in 
which  the  nerve  fibres  supposed  to  arise  in  the  grey  matter  are 
connected  with  its  elements ;  some  anatomists  describing  them 
as  forming  loops  or  arches  in  the  grey  matter,  passing  into  it,  as 
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it  were,  and  returniDg,  whilst  others  maintain  that  the  fibres 
are  prolonged  from  the  caudate  nerve- cells. 

The  fibres  of  origin  of  a  nerve,  whether  deeply  implanted  or  Arrange- 
not,  on  quitting  the  surface  of  the  brain  or  spinal  cord  to  form  J^"^  ^^ 
the  apparent  origin  or  free  part  of  the  root,  are  in  most  cases  parent 
collected  into  funiculi,  which  are  each  invested  with  a  sheath  of  **"^"* 
neurilema.     This  investment  is  generally  regarded  as  a  prolon- 
gation of  the  pia  mater,  and  in  fact  its  continuity  with  that 
membrane  may  be  seen  very  plainly  at  the  roots  of  several  of 
the  nerves,  especially  those  of  the  cervical  and  dorsal  nerves 
within  the  vertebral  canal,  for  in  that  situation  the  neurilema, 
like  the  pia  mater  itself,  is  much  stronger  than  in  the  cranium. 
The  funiculi,  approaching  each  other  if  originally  scattered,  ad-  Exit  from 
vance  towards  the  foramen  of  the  skull  or  spine  which  gives  spine, 
issue  to  the  nerve,  and  pass  through  the  dura  mater,  either  in 
one  bundle  and  by  a  single  aperture,  or  in  two  or  more  fasciculi, 
for  which   there  are  two  or  more  openings  in  the  membrane. 
The  nerve  roots  in  their  course  run  beneath  the  arachnoid  mem- 
brane, and  do  not  perforate  it  on  issuing  from  the  cranio- 
vertebral  cavity ;  for  the  loose  or  visceral  layer  of  the  arachnoid 
is  prolonged  on  the  nerve  and  loosely  surrounds  it  as  far  as  the 
aperture  of  ^ress  in  the  dura  mater,  where,  quitting  the  nerve, 
it  is  reflected  upon  the  inner  surface  of  the  latter  membrane, 
and  becomes  continuous  with  the  parietal  or  adherent  layer  of 
the  arachnoid.    The  nerve,  on  escaping  from  the  skull  or  spine, 
acquires  its  external,  stout,  fibro-cellular  sheath,  whic^  connects 
all  its  funiculi  into  a  firm  cord,  and  then,  too,  the  nerve  appears 
much  thicker  than  before  its  exit.      The  dura  mater  accom- 
panies the  nerves  through  the  bony  foramina,  and  becomes  con- 
tinuous with  their  external  sheath  and  (at  the  cranial  foramina) 
with  the  pericranium  ;  but  the  sheath  does  not  long  retain  the 
densely  fibrous  character  of  the  membrane  with  which  it  is  thus 
connected  at  its  commencement. 

The  amineement  of  the  membranes  on  the  roots  of  certain  of  the  cranial   Pecnliari- 

nerrcs  reqaires  to  be  specially  noticed.  •*®"  °'  *?*, 
tvft'Cr&ni&l 

The  Dmneroiis  fasciculi  of  the  olfactory  nerve  pass  through  their  foramina  part  of  cer- 
almost  immediately  after  springing  from  the  olfactory  hulb,  and  then  also   tain  ncrres. 
receive  their  neurilema.     The  hulb  itself,  and  intra-cranial  part  of  the  nerve, 
which  are  to  be  regarded  as  being  really  a  prolongation  or  lobe  of  the  brain, 
are  invested  externally  by  the  pia  mater,  but  arc  not  fasciculated.    The 
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arachnoid  membrane  passes  over  the  furrow  of  the  brain  in  which  this  part 
of  the  nerve  lies,  without  affording  it  a  special  investment. 

The  optic  nerve  becomes  subdivided  internally  into  longitudinal  fasciculi 
by  neurilema  a  little  way  in  front  of  the  commissure :  on  passing  through 
the  optic  foramen  it  receives  a  sheath  of  dura  mater,  which  accompanies  it  as 
far  as  the  eyeball.  The  acoustic  nerve  becomes  fasciculated,  receives  its 
neurilema,  and  acquires  a  firm  structure  on  entering  the  meatos  auditorius 
intemus  in  the  temporal  bone,  towards  the  bottom  of  which  it  presents  one 
or  more  small  ganglionic  swellings  containing  the  characteristic  cells.  Up  to 
this  point  it  is  destitute  of  neurilema,  and  of  soft  consistence,  whence  the 
name  "portio  mollis"  applied  to  it. 

The  larger  root  of  the  fifth  pair  acquires  its  neurilema  and  its  fasciculated 
character  sooner  at  its  circumference  than  in  the  centre,  so  that,  in  the  round' 
bunch  of  cords  of  which  it  consists,  those  placed  more  outwardly  are  longer 
than  those  within,  and,  when  all  are  pulled  away,  the  non-fascicukr  part  of 
the  nerve  remains  in  form  of  a  small  conical  eminence  of  comparatively  soft 
nervous  substance. 

Most  of  the  nerves  have  ganglia  connected  with  their  roots. 
Thus,  the  spinal  nerves  have  each  a  ganglion  on  the  posterior  of 
the  two  roots  by  which  they  arise ;  and  in  like  manner  several  of 
the  cranial,  viz.  the  fifth,  seventh,  glosso-pharyngeal,  and  pneu- 
mogastric,  are  farnished  at  their  roots,  or  at  least  within  a  short 
distance  of  their  origin,  with  ganglia  which  involve  a  greater  or 
less  number  of  their  fibres,  as  described  elsewhere  in  the  special 
anatomy  of  those  nerves. 

Termination  or  peripheral  extremity  of  nerves. — ^The  re- 
sults of  modem  microscopic  discovery  seemed  for  a  time  to  lead 
to  the  conclusion  that  the  fibres  of  nerves  do  not,  strictly  speak- 
ing, end  in  the  tissues  in  which  they  are  distributed,  but  merely 
dip  into  those  tissues,  as  it  were,  and,  after  forming  slings  or 
loops  of  greater  or  less  width,  return  sooner  or  later  to  the 
nervous  trunks.  The  further  progress  of  inquiry  has,  however, 
failed  to  establish  the  generality  of  this  conclusion,  and  has 
even  gone  far  to  disprove  the  existence  of  the  alleged  mode  of 
termination  in  various  cases  in  which  it  had  previously  been  held 
to  take  place ;  and  indeed  it  must  be  admitted  that  the  arrange- 
ment of  the  nervous  fibres  at  their  peripheral  extremities  is  still 
but  imperfectly  understood,  as  will  appear  from  the  following 
summary  of  what  is  at  present  known  on  the  subject. 

in  moBcles ;       In  no  case  was  the  termination  of  nerves  by  loops  more  generally  acknow- 
ledged  than  in  voluntary  muscle,  and  accordingly  it  is  so  described  in  the 


Termina- 
tion of 
nerves : 
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•eooant  already  given  of  the  nerves  of  that  tissue  in  the  present  work  (page 

elxxi) ;  but  certain  observations  very  recently  made  known  by  Wagner  * 

are  calculated  to  throw  considerable  doubt  on  the  opinion  hitherto  received, 

especially  when  viewed  in  connexion  with  the  results  of  collateral  inquiries 

to  be  presently  referred  to,  which  have  been  made  by  several  observcrsi 

respecting  the  nerves  of  various  other  textures.     Wagiier  states,  that,  in  the 

musdes  of  the  frog,  the  tubular  nerve  fibres  may  be  observed  to  be  at  last 

divided  into  fine  branches,  which  appear  (although  he  is  not  quite  certain 

on  this  point)  to  perforate  the  sarcolemma  of  the  muscular  fibres,  and  to 

divide  into  still  finer  filaments,  not  more  than  i^th  or  niooth  of  an  inch  in 

size,  that  run  between  the  muscular  fibrill®  where  they  elude  further  scrutiny. 

The  looped  mode  of  termination  was  described  by  Valentin  as  occurring  in  in  iris  and 

the  nerves  of  the  iris  and  ciliary  licrament.  ciliary  liga- 

The  mode  of  ultimate  distribution  of  the  nerves  in  the  skin  and  in  ana-  .    «  * , .   , 
logoiia  parts  of  mucous  membrane  endowed  with  a  considerable  degree  of  ' 

tactile  sensibility,  is  still  a  subject  of  much  uncertainty. 

In  the  skin  of  the  fi'og  the  nerves  break  up  into  branches  which  become  in  the  akin 
smaller  by  repeated  division,  and  are  at  length  reduced  to  fine  bundles  of  ^^*^*  ^"*K» 
only  two  or  three  fibres  each.  The  branches  frequently  join  and  separate, 
and  the  larger  ones  are  observed  very  generally  to  run  alongside  the  blood- 
veaseb  :  the  finest  ramifications  form  at  last  a  close  network,  in  which  they 
mutually  give  and  receive  fibres.  As  regards  the  further  disposition  of  the  ulti- 
mate fibres,  Valentin,  E.Burdach,  and  others,  state  that  they  merely  pass  from 
one  nervous  branch  or  bundle  to  another,  rarely  running  singly,  and  that  they 
do  not  end  in  the  tissue,  but,  after  coursing  a  longer  or  a  shorter  way  through 
the  plexus,  of  which  they,  in  fact,  form  the  finest  divisions,  return  sooner  or 
later  to  the  laiger  branches.  But,  although  the  arrangement  appears  to  the 
eye  such  as  described,  further  inquiries  have  shewn  that  there  is  something 
beyond.  Thus,  fibres  have  been  seen  (by  Todd  and  Bowman)  passing  from 
the  plexus  through  the  supeijacent  layers  of  membrane  towards  the  surface 
of  the  skin,  and  not  visibly  ending  in  loops,  but  becoming  at  last  lost  to 
view.  In  the  eyelid  of  the  frog,  also,  in  which  the  plexiform  arrangement  of 
the  fine  nervous  branches  is  readily  seen,  Henle  observed  nerve  fibres 
which  ran  singly  a  long  way,  and  then  disappeared,  there  being  no  evidence 
that  they  were  continuous  with  others  in  form  of  loops ;  some  seemed  to  end 
abruptly,  and  this  appeapmce,  which  Henl^  was  disposed  to  consider  falla- 
doos,  has  since  been  described  again  by  Hannover,  who  moreover  saw  other 
primitiTC  fibres  dividing  into  finer  filaments,  which  were  arranged  into  a 
plexng,  and  ultimately  eluded  the  sight. 

To  these  examples  must  be  added  the  very  remarkable  observations  of  of  the  tad- 
Schwann  on  the  terminations  of  the  nerves  in  the  web  or  ^n  of  the  tadpole's  P®  ®'    ^* 
taiL     In  that  instance,  as  well  as  in  the  mesentery  of  amphibia,  it  appeared 
to  Schwann,  that  the  ordinary  primitive  nerve  fibres,  after  separating  from  the 
fiMciculi,  divided  into  other  fibres  of  much  smaUer  size,  and  that  the  finer 

*  Loc.  cit. 
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fibres  resulting  from  this  division,  which  were  destitute  of  white  substance 
and  wanted  the  dark  outline,  Iiere  and  there  presented  little  enlargements  or 
nodules,  from  whence,  again,  delicate  fibres  spread  out  in  various  directions, 
and  connected  themselves  in  form  of  a  network.*  Subsequent  observations 
made  by  myself,  on  the  nerves  of  the  tail  of  the  tadpole,  are  confirmatory 
of  those  of  Schwann.  The  fine  fibres,  which  are  derived  from  the  divi- 
sion of  the  ordinary  ones,  want  the  bold,  dark  outline  which  usually  marks 
the  tubular  fibres ;  they  also  present  here  and  there  along  their  course 
elongated  corpuscles  like  cell-nuclei,  and,  from  their  similarity  in  aspect  to 
the  gelatinous  fibres,  it  might  be  supposed  that  they  are  really  prolonged  from 
gelatinous  fibres  mixed  up  with  the  tubular  kind  in  the  nervous  branches ; 
there  can  be  no  doubt,  however,  as  to  their  source,  for  fine  tubular  fibres 
may  be  traced,  which  change  in  character  as  they  proceed,  lose  their  dark  out- 
line, and  pass  continuously  into  these  pale  nucleiferous  fibres ;  moreover, 
many  of  the  decidedly  tubular  fibres  in  this  situation  are  marked  with  nu- 
cleus-like corpuscles.f  The  tubular  fibres  might  thus  be  represented  as 
laying  aside  their  white  substance  and  dark  outline  before  dividing  or  termi- 
nating, like  those  ending  in  the  Pacinian  bodies,  to  be  presently  described ;  but 
in  the  present  case  (of  the  growing  tail  of  the  tadpole)  the  pale  fibres  are  in 
reality  to  be  considered  as  an  earlier  condition  of  tubular  fibres  in  pro- 
gress of  development.  Schwann,  who  adopts  this  view,  states  that  the  pale 
fibres  are  the  forerunners  of  tubular  fibres,  and  he  conceives  that  they  are 
converted  into  the  latter  by  acquiring  the  white  substance  (medullary  sheath,) 
and  with  this  the  dark  outline.  Still,  whether  perfect  or  not,  these  fine 
fibres  must  be  capable  of  receiving  and  conducting  sensorial  impressions 
applied  to  the  decidedly  sentient  membrane  in  which  they  are  distributed, 
in  skin  of  The  density  and  opacity  of  the  cutaneous  tissue  in  man  and  quadrupeds 
™*^*'!Li  '®°^®'  *^®  investigation  of  the  ultimate  distribution  of  the  cutaneous  nerves 
q  P«a8»  extremely  difficult.  Nevertheless,  Gerber,  by  boiling  portions  of  skin,  and 
then  steeping  them  in  oil  of  turpentine,  succeeded  in  making  the  tissue  so 
transparent,  that  in  thin  sections  of  it  he  was  able,  as  he  believes,  to  see  the 
terminations  of  the  nerves.  He  describes  the  nerves  as  ending  in  the  less 
sensible  parts  of  the  skin  by  a  plexus,  the  ultimate  branches  of  which  con- 
sist of  two  or  more  fibres;  but,  in  the  more  sensitive  parts,  also  by  loops  of 
single  fibres,  often  much  waved  or  convoluted,  which  rise  from  the  plexus 
and  enter  the  papillss.  Krause  also  states,  that,  by  treating  the  human  skin 
with  nitric  acid,  he  was  able  to  perceive  that  the  simple  fibres  into  which  the 
nervous  branches  approaching  the  surface  had  divided^  passed  into  the  papil- 

*  These  little  radiating  knots,  which  are  supposed  by  Schwann  to  be  the 
remnants  of  cells  from  which  the  fibres  are  developea,  are  not  to  be  con- 
founded witli  the  ramified  colourless  cells  (resemblmg  in  figure  brandied 
pigment  cells)  which  abound  in  the  tissue  in  which  the  nerves  are  distributed. 
1  nave  never  been  able  to  perceive  any  connexion  between  the  nerve  fibres 
and  these  last-mentioned  cells. 

t  In  one  instance  it  seemed  to  me  that  a  tubular  fibre  divided  into  two 
branches. 
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IflBy  formii^  one  or  sometimes  two  or  three  loops  or  doublings  in  each ;  and 
that  often  the  same  fibre  would  ascend  into  and  come  out  of  several  papillaa 
in  sueoesBion.  On  the  other  hand,  Todd  and  Bowman,  although  they  saw 
bandies  of  loop-Uke  fibres  in  the  papillro  of  the  tongue,  which  in  many  re- 
spects resemble  the  cutaneous  papillie,  nevertheless  failed  to  detect  any  such 
loops  in  the  papillie  of  the  skin ;  they  were  able  to  trace  solitary  nerve 
tabdes  ascending  a  certain  way  into  the  papillsB,  and  then  becoming  lost 
to  s^t,  either  by  simply  ending,  or  else  by  losing  their  white  substance,  by 
vbich  only  they  are  distinguishable  from  the  fibres  of  other  tissues  in  this 
sitostion.  Further  evidence  seems  therefore  desirable,  in  order  to  determine 
the  point  with  certainty. 

In  dissecting  the  nerves  of  the  hand  and  foot,  certain  small  oval  bodies,  Paciuian 
like  little  seeds,  are  found  attached  to  their  branches  as  they  pass  through 
the  subcutaneous  fat  on  their  way  to  the  skin  ;  and  it  has  been  ascertained 
that  each  of  these  bodies  receives  a  nervous  fibre  which  terminates  within  it. 
The  objects  referred  to  were  more  than  a  century  ago  described  and  figured 
by  Vater,*  as  attached  to  the  digital  nerves,  but  he  did  not  examine  into 
their  structure,  and  his  observation  seems  not  to  have  attracted  much  notice.- 
Within  the  last  few  years  their  existence  has  been  again  pointed  out  by  Cm- 
vdlhier  and  other  French  anatomists,  as  well  as  by  Professor  Pacini  of  Pisa, 

who  appears  to  be  the  first  writer  that  has  given  an 
account  of  the  internal  structure  of  these  curious 
bodies  and  clearly  demonstrated  their  essential  con- 
nexion witli  the  nervous  fibres.  The  researches  of 
Pacini  have  been  followed  up  by  Henl^  and  Kdlli- 
ker,f  who  named  the  corpuscles  after  the  Italian  sa- 
vant ;  and  to  their  memoir,  as  well  as  to  the  article 
'<  Pacinian  Bodies,'*  by  Mr.  Bowman,  in  the  ^  Cyclo- 
pssdia  of  Anatomy,*'  the  reader  is  referred  for  de- 
tails that  cannot  be  conveniently  introduced  here. 

The  little  bodies  in  question  (^.  64')  are,  as  al- 
ready said,  attached  in  great  numbers  to  the  branches 
of  the  nerves  of  the  hand  and  foot,  and  here  and  there 
one  or  two  are  found  on  other  cutaneous  nerves. 
They  have  been  discovered  also  within  the  abdomen 
on  the  nerves  of  the  solar  plexus,  and  they  are  no- 
where more  distinctly  seen  or  more  conveniently  ob- 
tained for  examination,  than  in  the  mesentery  and 
omentum  of  the  cat,  between  the  layers  of  which 
they  exist  abundantly.     Tliey  are  found  in  the  foetus,  and  in  individuals  of 


where 
found ; 


*  Abr.  Vater,  Diss,  de  Consensu  Partium  Corp. hum.;  Vitemb.  1741, 
(recus.  in  Halleri  Disp.  Anat.  Select,  torn  ii.)  Ejusd.  Museum  Anatomi- 
cum ;  Helmst,  1750. 

t  Ucbcr  die  Pacinischen  Kiirperchen:   Zurich,  1844. 

t  A  nerve  of  the  middle  finger,  with  Pacinian  bodies  attached.  Natural 
size.    After  Henl^  and  Kolliker. 

92 


CCXX  HERV0D8  8T8TEM. 

all  ages.  The  figure  of  these  corpusclca  is  dtkI,  somewhat  like  that  of  a 
grain  of  wheat, — regularly  oval  in  the  cat,  but  mostly  curved  or  renifonn  ia 
man,  and  sometimes  a  good  deal  distorted.  Their  mean  site  in  the  adult  is 
from  ^th  to  ^th  of  an  inch  long,  and  fiom  ^th  to  J,th  of  an  inch  broad. 
They  have  a  whitish,  opaline  aspect;  in  the  oat's  mesentery  they  aie  usually 
more  transparent,  and  then  a  white  line  may  be  distinguished  in  the  centre. 
A  slender  stalk  or  peduncle  attaches  the  corpuscle  to  the  branch  of  nerve 
with  which  it  is  connected.  The  pcdtuicle  consists  of  a  single  tubular  nerve 
fibre  enahcathed  in  filamentous  cellular  tissue,  with  one  or  more  fine  blood- 
vessels ;  and  it  joins  the  corpuscle  at  or  near  one  end,  and  conducts  the  nerre 
fibre  into  it.  The  little  body  itself,  examined  under  the  microscope,  is  fonnd 
to  have  a  beautiful  lamellar  structure  (fig.  69,  *').     It  consists,  in  fact,  of 

Fig.  66".* 


*  k.  Magnified  view  of  a  Pacinian  body  from  the  mesentery  of  a  cat,shew- 
ing  the  lamellar  structure,  the  capsules  with  their  nuclei,  the  inner  and 
closer  scries  of  capsules  appearing  darker  in  the  figure,  the  nerve  fibre  par- 
sing along  the  peduncle,  and  penetrating  the  capsules  to  reach  the  central 
cavity,  wfierc  it  loses  its  strong,  dark  outline,  and  terminates  by  an  irregular 
knob  at  the  distal  and  here  dilated  end  of  the  cavitv.  Cellular  tissue 
(neurilema)  and  blood-vessels  are  represented  in  the  peduncle,  and  tortuous 
capillaries  are  seen  running  up  among  the  capsules,  a  and  a  represent  the 
tonuination  of  the  nerve  with  the  distal  ena  of  the  central  cavity  and  ad- 
joining capsules,  to  illustrate  varieties  of  ariangemciit.  In  a  the  fibre,  as 
well  as  the  cavity  and  capsules,  is  bifiircated. 
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DomeioDS  cdncentric  membranous  capstiles  incasing  each  other  like  the  coats 

of  an  onion,  with  a  small  quantity  of  transparent  and  probably  albuminous 

fluid  lodged  between  them,  the  innermost  containing  a  cylindrical  cavity  JSJled 

with  the  same  kind  of  fluid,  into  which  the  nerre  fibre  passes.     The  number 

of  eapsoles  is  yariouB  ;  from  forty  to  sixty  may  be  counted  in  large  corpus^ 

dcs.    The  series  Immediately  following  the  central  or  median  cavity,  and 

compfehending  about  half  of  the  entire  number,  are  closer  together  than  the 

nore  exterior  ones,  seeming  to  form  a  system  by  themselves,  which  gives  rise 

to  a  white  streak  often  distinguishable  by  the  eye  along  the  middle  of  the 

oofpnsdes.    Outside  of  all,  the  corpuscle  has  a  coating  of  ordinary  cellular 

tissue.    The  capsules,  at  least  the  more  superficial  ones,  consist  each  of  an 

internal  layer  of  longitudinal  and  an  external  of  circular  fibres,  which  re- 

semble  the  white  fibres  of  areolar  and  fibrous  tissue,  with  cell-nuclei 

attached  here  and  there  on  the  inner  layer,  and  a  few  branched  fibres  of  the 

yellow  or  elastic  kind  running  on  the  outer.    The  nerve  fibre,  conducted 

along  the  centre  of  the  stalky  enters  the  corpuscle,  and  passes  straight  into 

the  eentral  cavity,  at  the  further  end  of  which  it  terminates. 

The  fibrous  neurilema  surrounding  the  nerve  fibre  in  the  peduncle  accom- 
panies it  also  in  its  passage  through  the  series  of  capsules,  gradually  de- 
creasing in  thickness  as  it  proceeds,  and  ceasing  altogether  when  the  nerve 
has  reached  the  central  cavity.    According  to  Pacini,  with  whom  Reichert 
agrees  in  this  particular,  the  neurilema  forms  a  series  of  concentric  cylin- 
drieal  layers,  which  successively  become  continuous  with,  or  rather  expand 
into  the  capsules,  the  innermost,  of  course,  advancing  farthest.     Others 
suppose  that  the  capsules  are  all  successively  perforated  by  a  conical  channel, 
which  gives  passage  to  the  nerve  with  its  neurilema,  but  at  the  same  time 
has  its  own  proper  wall,  round  which,  on  the  outside,  the  capsules  are 
attached.    Whichever  view  may  be  correct,  the  capsules  are,  as  it  were, 
strong  together  where  the  nerve  passes  through  them,  and  each  intercapsular 
space,  with  its  contained  fluid,  is  shut  off  from  the  neighbouring  ones.    The 
nerve  fibre,  the  disposition  of  which  must  now  be  noticed,  is  single  as  it  runs  Xermina- 
along  the  peduncle,  unless  when  the  latter  supports  two  corpuscles ;  it  re-  tion  of  nerve 
tains  its  dark  double  contoiur  until  it  reaches  the  central  cavity,  where,  ^^^' 
diminished  in  size,  and  freed  from  its  neurilema,  it  becomes  somewhat 
flattened,  and  presents  the  appearance  either  of  a  pale,  finely  granular,  and 
very  faintly  outlined  band  or  stripe,  little  narrower  than  the  previous  part  of 
the  fibre,  or  of  a  darker  and  more  sharply  defined  narrow  line ;  differing  thus 
in  appearance  according  as  its  flat  side  or  its  edge  is  turned  towards  the  eye. 
The  pale  aspect  which  the  fibre  presents  in  the  centre  of  the  corpuscle  has  with 
some  probability  been  ascribed  to  its  losing  the  white  substance  or  medul- 
lary sheath  on  entering  the  carity ;  Henl^  and  Kollikcr,  however,  think  that 
it  is  more  likely  the  result  merely  of  a  diminution  in  size  together  with  a 
certain  degree  of  flattening.     It  sometimes  happens  that  the  fibre  regains  its 
original  magnitude  and  double  contour  for  a  short  space,  and  changes  again 
before  it  terminates;  this  is  especially  liable  to  occur  while  it  passes  through 
a  sharp  flexure  in  a  crooked  central  cavity.  The  fibre  ends  by  a  sort  of  kiiob 
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at  the  further  extremity  of  the  median  cavity,  which  is  often  itself  somewhat 
dilated.  In  many  cases,  the  fihre,hefore  terminating,  dii'ides  into  two  hranches, 
as  represented  in  figure  b  :  a  division  into  three  has  heen  ohserved,  hut  this 
is  very  rare.  In  case  of  division  of  the  fihre,  the  cavity  is  generally,  but 
not  invariably,  divided  in  a  corresponding  measure,  and  the  inner  set  of 
capsules  present  a  figure  in  keeping  with  it.  It  is  worthy  of  remark,  that 
the  nerve  fibre  in  its  course  along  the  cavity  runs  almost  exactly  in  the  axis, 
and  it  maintains  this  position  even  when  passing  through  the  abrupt  flexures 
of  an  irregularly  shaped  cavity.  It  sometimes  happens  that  a  fibre  passes 
quite  through  one  corpuscle  and  terminates  in  a  second,  resuming  its  original 
size  and  dark  outline  while  passing  from  the  one  to  the  other.  Pappenheim 
states  that  he  has  seen  a  nerve  fibre  going  through  two  Pacinian  bodies  with- 
out terminating  in  either,  but  returning  again  to  the  parent  nerve  in  form  of 
a  loop.  Other  varieties  occur,  for  an  account  of  which  the  reader  is  referred 
to  the  several  authorities  already  mentioned.  A  little  artery  enters  the 
Pacinian  bodies  along  with  the  nerve,  and  soon  divides  into  capillary 
branches,  which  pierce  the  parietes  of  the  passage  and  run  up  between  the 
capsules.  Mr.  Bowman  finds  that  they  then  form  loops,  and  return  by  a 
similar  route  into  a  vein  corresponding  to  the  artery:  he  states  also  that  a 
single  capillary  usually  accompanies  the  nerve  as  far  as  the  central  capsule, 
and  passes  some  way  on  its  wall,  sometimes  in  a  spiral  direction. 

Nothing  positive  is  known  concerning  the  purpose  in  the  animal  ecanomy 
which  these  curious  appendages  of  the  nerves  are  destined  to  fulfil.  After 
passing  in  review  various  conjectures  which  naturally  suggest  themselves, 
Pacini,  and,  after  him,  Heul^  and  Kolliker,  looking  to  a  certain  correspond- 
ence in  structure  between  these  little  bodies  and  the  electric  organs  of  the 
torpedo  and  other  similarly  endowed  fishes,  are  disposed  to  think  that  the 
most  promising  hypothesis  that  can  in  the  meantime  be  adopted  is  that  they 
are  analogous  in  function  with  these  electric  organs.  It  must  be  confessed, 
however,  that  any  experiments  that  have  been  instituted  for  the  purpose  have 
as  yet  altogether  failed  to  elicit  proof  that  the  Pacinian  bodies  develope  elec- 
tricity. Cruveilhicr  and  others  suppose  that  they  are  morbid  or  accidental 
productions,  probably  resulting  from  pressure  applied  to  the  nerves ;  but 
their  constant  presence  (at  least  in  certain  regions  in  the  body)  in  perfectly 
healthy  individuals,  at  all  periods  of  life,  and  even  in  the  foetus,  and,  above 
all,  their  regular  and  elaborate  internal  structure,  forbid  us  to  regard  them  as 
the  result  of  accident  or  disease. 

The  fine  branches  of  nerves  which  enter  the  cavities  of  the  teeth  form 
plexuses  in  the  vascular  pulp,  and  Valentin  describes  the  fibres  as  at  last 
ending  by  loops ;  according  to  Purkinje  they  end  in  form  of  pencils  at  the 
summit  of  the  pulp. 

It  has  already  been  incidentally  mentioned,  that  looped  nerve  fibres  have 
been  seen  in  the  papillae  of  the  tongue.  On  the  mucous  membrane  of  the 
nose  the  branches  of  the  olfactory  nerves  have  a  plexiform  arrangement,  but 
the  manner  in  which  their  fibres  terminate  has  not  been  satisfactorily 
determined. 
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The  fibres  of  the  optic  nerve,  on  entering  the  eyeball,  spre&d  out  in  the  Tennina- 
retina.     They  become  attenuated,  and,  according  to  Todd  and  Bowman,  lose  ***"*  ^  ®P*'* 
their  white  substance  and  double  contour,  and  collectively  assume  a  grey  '**''*• 
aspect.     The  most  recent  inquirers,  such  as  Hannover,  describe  them  as 
neither  dividing,  nor  joining,  nor  forming  loops ;    these  fibres  eventually 
become  lost  to  riew,  and  it  has  not  yet  been  ascertained  how  they  end. 
The  6ne  lamina  of  the  retina  formed  by  the  fibres  is  covered  both  externally 
and  internally  with  a  layer  of  cells,  which  are  most  probably  of  the  same 
nature  as  the  cells  or  ganglion  globules  found  in  the  nervous  centres.    For 
farther  details,  the  reader  is  referred  to  the  special  description  of  the  eye. 

The  terminal  fibres  of  the  auditory  nerve  seem  to  be  differently  arranged  Tennina- 
in  the  different  parts  of  the  complex  apparatus  in  which  it  is  distributed.  ^i<>°  ^f 
On  the  membranous  ampullae  of  the  semicircular  canals  they  form  loops ;  *"*^**^ 
bat  free  ends  may  also  be  seen  among  the  loops,  according  to  the  testimony 
of  more  than  one  observer.  In  the  vestibular  sac  and  common  sinus,  part  of 
the  fibres  proceed  to  the  pulverulent  calcareous  matter  contained  in  those 
sacculi,  and  terminate  amongst  it  in  a  mode  not  yet  precisely  ascertained ; 
other  fibres  spread  out  on  the  wall  of  the  sacs,  apparently  losing  their  white 
substance,  and  becoming  connected  with  a  layer  of  dark  nucleated  cells. 
Various  observers  profess  to  have  seen  looped  nerve  fibres  on  the  lamina 
spiralis  of  the  cochlea.  Some  have  observed  free  ends  as  well  as  loops ; 
othezs,  again,  could  not  discover  terminal  loops.  Todd  and  Bowman  de- 
scribe the  fibres  as  being  collected  into  small,  tapering,  terminal  fasciculi,  in 
which  it  is  very  difficult  to  distinguish  the  disposition  of  the  individual 
tubules.  The  fibres  are  here  mixed  with  nuclei,  but  retain  their  white 
fmbstance. 

As  connected  with  the  present  subject,  I  cannot  avoid  adverting  to  the  Termina- 
remarkable  &ct  discovered  by  Savi,  respecting  the  terminal  fibres  of  the  tion  of 
nerves  distributed  on  the  horizontal  membranous  partitions  or  diaphragms  in  °f '^ '° 
the  electric  apparatus  of  the  torpedo,  namely,  that  these  fibres  or  elementary  organs, 
tubules  actually  bifurcate  or  divide  dlchotomously  into  branches  possessing 
the  same  tubular  character  which  inosculate  together  so  as  to  form  a  net- 
work.    Wagner,  who  has  since  examined  this  structure,  recognizes  the 
division  of  the  tubular  fibres,  but  denies  the  net-like  conjunctions  ;  he  states 
that  the  nervous  tubules  divide  at  first  not  dichotomously,  but  into  several 
branches  which  divaricate  from  the  same  point,  and  then,  after  repeatedly 
bifurcating,  become  greatly  reduced  in  size,  lose  their  dark  outline  and 
double  contour,  and  at  length  can  be  no  longer  distinguished  from  the  tissue 
in  which  they  lie.    Robin*  states  that  he  has  observed  the  division  as  well 
as  the  reticular  inosculations  of  the  terminal  nerve  tubules  in  an  organ  which 
has  been  lately  discovered  in  the  tail  of  various  common  species  of  rays,  and 
which,  in  respect  of  intimate  structure  at  least,  offers  considerable  resem- 
blance to  the  electric  apparatus  of  the  torpedo.    I  have  myself  seen  the  divi- 
sion of  the  tubular  nerve  fibres  (though  I  cannot  say  how  they  terminate)  in 


*  Annales  des  Sc.  Nat.,  Mai,  1847. 
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the  above-mentioned  organ,  which,  it  may  be  well  to  add,  was  discovered  by 
Dr.  Stark,  of  Edinburgh,  in  1844,  and  regarded  by  him  as  an  electric  a^^- 
ratus.* 


General 
concluuoni. 


Peculiari- 
ties of  di^ 
ferent 
nenrea. 


From  the  foregoing  account  of  the  peripheral  extremities  of 
tlie  nerves,  it  will  be  apparent,  first,  that  the  dispo3ition  of  their 
elementary  fibres  in  terminal  loops  or  in  terminal  plexuses, 
through  which  they  return  again  towards  the  parent  trunks,  is  by 
no  means  general ;  that,  as  far  as  known,  they  more  commonly 
end  by  simply  truncated  or  slightly  swollen  extremities,  as  in 
the  instance  of  those  entering  the  Pacinian  bodies,  or  become 
gradually  lost  to  the  sight  in  the  surrounding  tissue,  usually 
after  considerable  reduction  in  size,  and  after  laying  aside  their 
dark  outline,  probably  from  privation  of  their  white  substance. 
That,  even  where  apparently  terminal  loops  are  observed,  it  is 
difficult  to  say  whether  these  may  not,  in  some  cases,  be  caused 
by  serpentine  windings  of  the  fibres  previous  to  their  actual 
termination,  which  may  itself  be  hidden  from  view.  Secondly, 
that  elementary  nerve  fibres,  although,  as  far  as  is  known,  they 
keep  entire  and  distinct  in  their  course  along  the  nerves,  do  in 
various  instances  actually  divide  into  branches,  and  in  some 
cases  unite  or  inosculate  with  each  other,  in  approaching  their 
termination.  Thirdly,  that  in  certain  cases  the  fibres  of  nerves 
come  into  near  relation  at  their  peripheral  extremities  with  cells 
resembling  the  nerve  cells  of  the  brain  and  ganglia. •(• 

Differences  of  cerebrospinal  nerves. — It  remains  to  notice 
the  differences  which  have  been  observed  among  the  cerebro- 
spinal nerves  in  regard  to  the  size  of  their  fibres,  and  the 
proportionate  amount  of  the  diflferent  kinds  of  fibres  which 
they  respectively  contain. 

As  already  stated,  both  tubular  and  gelatinous  fibres  exist  in  cerebro-spinal 
nerves,  and  those  of  the  tubular  kind  differ  greatly  from  each  other  in  size ; 
but  some  anatomists  consider  that  two  different  average  sizes  prevail  among 
the  tubular  fibres,  scarcely,  if  at  all,  connected  by  intermediate  gradations  ; 


♦  Magazine  of  Natural  History,  vol.  xv.  p.  121. 

t  It  may  not  be  out  of  place  here  to  remark,  tliat  M.  Quatrefages  describes 
the  cutaneous  nerves  of  the  sin^larljr  organized  fish  named  the  Amphioxus 
or  Branchiostoma,  as  finally  dividing  into  excessively  delicate  homogeneous 
fibres,  each  of  which  termmatcs  singly  in  a  little  oval  body  below  the  fine 
integument.  In  the  figure  which  accompanies  his  description,  the  small  ter- 
minal bodies  referred  to  appear  not  unlike  oval  cells. 
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they  aoeordingly  distingaish  two  varieties  of  them,  characterized  hy  their  size ; 
and  YoikmaDD  and  Bidder,  as  will  he  more  fully  explained  in  treating  of  the 
sympathetic  nerve,  are  further  of  opinion  that  the  small  kind  are  a  system 
of  nervous  fihres  derived  from  the  ganglia.  Be  this  as  it  may,  the  authors 
just  named  have  hestowed  much  pains  in  endeavouring  to  arrive  at  an 
approximate  estimate  of  the  relative  amoimt  of  the  large  and  the  small  fihres 
in  different  nerves,  and  the  following  are  the  more  important  results  of  their 
re^arches: — 

1.  The  nerves  of  voluntary  muscles  have  very  few  small  fibres,  usually  in  Amount  of 
not  lai|^r  proportion  than  about  one  to  ten.  ^^'^i^fiK 

2.  In  the  nerves  of  involuntary  muscles,  whether  derived  immediately  from   i^  different 
the  oerebro-spinal  system  or  from  the  sympathetic,  the  small  fibres  eminently  nerres. 
preponderate,  being  about  a  hundred  to  one. 

3.  The  nerves  going  to  the  integtmients  have  always  many  small  fibres,  at 
least  as  many  small  as  large. 

4.  Nerves  of  sentient  parts  of  mucous  membranes  have  from  five  to  twenty 
times  more  small  fibres  than  large  :  in  mucous  membranes  possessing  little 
sensibility  the  nerves  are  made  up  chiefly  of  small  fibres.  The  nerves  dis- 
tributed in  the  pulp  of  the  teeth  consist  principally  of  large  fibres. 

It  is  plain,  however,  that  Volkmann  and  Bidder  must  have  reckoned  in 
with  their  small  fibres  more  or  fewer  of  the  gelatinous  sort,  so  that  the  pro* 
portion  assigned  to  the  small  fibres  in  their  estimate  must  be  taken  as  includ- 
ing gelatinous  as  well  as  tubular  fibres ;  and  this  agrees  with  the  observation 
previously  made  by  Remak,  that  many  more  gelatinous  fibres  are  contained 
in  the  cutaneous  than  in  the  muscular  nerves.  The  roots  of  the  spinal 
nerves  contain  fine  fibres,  but  according  to  Remak  only  in  very  small  pro- 
portion :  Volkmann  and  Bidder  state  that  in  man  the  anterior  roots  contain 
proportionally  more  large  fibres  than  the  posterior.  In  almost  all  nerves  the 
fibres  diminish  in  size  as  they  approach  their  termination. 

The  fibres  of  the  optic  nerve  for  the  most  part  resemble  the  white  fibres  of  Fibres  of 
the  brain,  and  readily  become  varicose.     The  same  is  true  of  the  acoustic  optic,  audi- 
nerve,  from  its  origin  to  its  entrance  into  the  internal  auditory  foramen,  where  ^!L'^^  ° 
It  becomes  &sciculated ;  also  of  the  intracranial  part  of  the  ol&ctory,  which,  nerves. 
however,  contains  in  addition  grey  matter  and  nerve  cells.     The  branches  of 
the  olfactory  in  the  nose  are  almost  wholly  made  up  of  fibres  bearing  nuclei, 
and  having  all  the  outward  characters  of  the  gelatinous  fibres,  like  which, 
also,  they  cohere  or  cling  fast  together  in  the  bundles  which  they  form. 
Some  branches  seem  to  consist  entirely  of  such  fibres;  others  contain  a  few 
tabular  fibres  intermixed,  which,  however,  may  perhaps  be  derived  from  the 
nasal  branches  of  the  fifth  pair.    This  peculiarity  of  the  branches  of  the 
olfactory  nerve,  distinguishing  it  so  much  from  other  cerebral  nerves,  was,  as 
&r  as  I  know,  first  distinctly  pointed  out  by  Todd  and  Bowman,  although  it 
seems  not  altogether  to  have  escaped  the  notice  of  preceding  anatomists,  of 
Valentin,  for  instance,  who  compares  the  branches  of  the  ol&ctory  to  the 
oervi  molles  of  the  sympathetic. 
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OF    THE    SYMPATHETIC    OR    GANGLIONIC    NERVE. 

General  or-  This  Dame  U  commonly  applied  to  a  nerve  or  system  of 
rangement,  ncrves  present  on  both  sides  of  the  body,  and  consisting  of  the 
following  parts,  viz. : — 1  •  A  series  of  ganglia  placed  along  the 
spinal  column  by  the  side  of  the  vertebra,  connected  with  each 
other  by  an  intermediate  nerve  cord,  and  extending  upwards  to 
the  base  of  the  skull  and  downwards  as  far  as  the  coccyx.  This 
principal  chain  of  ganglia,  with  the  cord  connecting  them,  forms 
what  is  often  named  the  trunk  of  the  sympathetic.  2.  Communi- 
cating branches,  which  connect  these  ganglia  or  the  intermediate 
cord  with  all  the  spinal  and  several  of  the  cranial  nerves.  S. 
Primary  branches  passing  off  from  the  ganglionic  chain  or  trunk 
of  the  nerve,  and  cither  bestowing  themselves  at  once,  and  ge- 
nerally in  form  of  plexuses,  on  the  neighbouring  blood-vessels, 
glands,  and  other  organs,  or, as  is  the  case  with  the  greater  number, 
proceeding  in  the  first  instance  to  other  ganglia  of  greater  or  less 
size  (sometimes  named  prevertebral),  situated  in  the  thorax, 
abdomen,  and  pelvis,  and  usually  collected  into  groups  or  coales- 
cing into  larger  ganglionic  masses  near  the  roots  of  the  great  ar- 
teries of  the  viscera.  4.  Numerous  plexuses  of  nerves,  sent  off 
from  these  visceral  or  prevertebral  ganglia  to  the  viscera,  usually 
creeping  along  the  branches  of  arteries,  and  containing  in  various 
parts  little  ganglia  disseminated  among  them.  Some  of  these 
plexuses  also  receive  contributions  from  spinal  or  cerebral  nerves, 
by  means  of  branches  which  immediately  proceed  to  them  with- 
out previously  joining  the  main  series  of  ganglia. 
Structure  of  Structure  of  the  sympathetic  nerve. — The  nervous  cords  of 
thetic  ^^6  sympathetic  consist  of  tubular  fibres,  and  of  gelatinous  fibres 

nenre.  mixed  with  a  greater  or  less  amount  of  filamentous  cellular  tis- 
sue, and  inclosed  in  a  common  external  fibro-cellular  sheath. 
The  tubular  fibres  differ  greatly  firom  each  other  in  tliickness. 
A  few  are  of  large  size,  ranging  from  j^^th  to  773^  th  of  an 
inch ;  but  the  greater  number  are  of  much  smaller  dimensions, 
measuring  from  about  ^—^th  to  jj^^th  of  an  inch  in  diameter, 
and,  though  having  a  well  defined  sharp  outline,  for  the  most  part 
fail  to  present  the  distinct  double  contour  seen  in  the  larger 
and  more  typical  examples  of  the  tubular  fibre.  The  gelatinous 
fibres  present  the  characters  already  described  as  pertaining  to 
them. 
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The  mare  giej-Iookiiig  branches  <nr  bundles  of  the  sjrmpaihetic  DiflferGnce 
connsi  of  a  kige  number  of  the  geUitinous  fibres  mixed  with  a  few  whltc^ords. 
of  the  tubular  hind;  the  whiter  cords,  on  the  other  hand,  contain 
a  proportionally  large  amount  of  tubular  fibres,  and  fewer  of  the 
gelatinous ;  and  in  some  parts  of  the  nerve  grey  fasciculi  and 
white  fasciculi,  respectively  constituted  as  above  described,  run 
alongside  of  each  other  in  the  same  cords  for  a  considerable 
space  without  mixing.  This  arrangement  may  be  seen  in  some 
of  the  branches  of  communication  with  the  spinal  nerves,  in  the 
trunk  or  cord  which  connects  together  the  principal  chain  of  gan- 
glia, and  in  the  primary  branches  proceeding  from  thence  to  the 
viscera.  In  the  last-mentioned  case  the  different  fasciculi  get 
more  mixed  as  they  advance,  but  generally  it  is  only  after  the 
white  fiiscicoli  have  passed  through  one  or  more  ganglia  that  they 
become  thoroughly  blended  with  the  grey ;  and  then,  too,  the 
nervous  cords  receive  a  large  accession  of  gelatinous  fibres,  (ap- 
parently derived  from  the  ganglia,)  which  are  mixed  up  with 
the  rest,  and  take  off  more  and  more  from  their  whiteness. 

BegardiDg  the  nature  of  the  gelatinous  fibres,  there  is,  as  has  already  been  Nature  of 
remarked,  a  wide  difference  of  opinion,  for  several  anatomists  of  reputation  thegelnti- 
deny  that  they  are  nervous  fibres  at  all :  it  becomes  necessary,  therefore, 
before  proceeding  farther,  to  consider  briefly  this  question. 

Those  who  deny  the  nervous  nature  of  these  fibres,  rely  chiefly  on  the  dif- 
ference in  aspect  and  anatomical  characters  between  them  and  undoubted 
nervous  fibres,  and  account  for  their  presence  in  the  nerves  by  referring  them 
to  the  class  of  enveloping  structures ;  maintaining,  in  short,  that  they  are  no- 
thing but  fibres  of  cellular  tissue  imperfectly  developed  or  otherwise  modified, 
and  that  they  serve  merely  as  a  sort  of  neurilema  for  the  tubular  or  true  ner- 
▼ooa  fibres.  To  this  it  may  be  replied,  in  the  first  place,  that  the  large  pro- 
portionate amount  of  gelatinous  fibres  in  many  branches  of  the  sympathetic 
nerve, and  their  varying  arrangement  in  respect  of  the  tubular  fibres  associated 
with  them,  do  not  accord  with  the  idea  of  an  enveloping  tissue.  Next,  as  re- 
gards discrepancy  in  structure  and  outward  aspect,  we  may  call  to  mind  the 
instance  of  the  striped  and  plain  muscular  fibres,  as  satisfactorily  proving 
that  textures  differing  widely  in  anatomical  characters  may  yet  fundamen- 
tally agree  in  function  and  vital  endowments.  Moreover,  it  is  not  correct  to 
say  that  the  gelatinous  fibres  have  the  characters  of  cellular  tissue  either 
perfectly  or  imperfectly  formed ;  it  would  be  much  nearer  the  truth  to  com- 
pare their  appearance,  as  some  have  done,  to  that  of  the  tubular  nervous  fibres 
in  an  early  stage  of  development,  although  in  saying  this  it  is  not  meant  that 
they  are  actually  unfinished  nervous  fibres.  If  there  be  transitions,  as  is 
said,  between  the  gelatinous  fibres  and  the  filaments  of  cellular  tissue,  tran- 
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sitions,  too,  it  may  be  replied,  are  not  wanting  between  them  and  the  tabu- 
lar nerve  fibres.    Thus,  Purkinje  has  described  smaU-sized  pale  fibres  bearing 
nuclei,  and  thus  in  so  far  agreeing  with  gelatinous  fibres,  which  were,  neverthe- 
less, filled  with  oleaginous  fluid  contents  like  the  tubular ;  and  so  slight,  indeed, 
would  seem  to  be  the  gradations  with  which  the  two  kinds  of  fibres  pass 
into  each  other,  that  Yolkmann  and  Bidder,  both  excellent  observers,  have 
been  taxed  with  unwittingly  reckoning  gelatinous  fibres  among  those  which 
they  consider  as  the  true  nervous  fibres,  while  professing  to  distinguish  between 
them.     Again,  an  undoubted  nervous  tubule  may  in  some  part  of  its  course 
assume  characters  approaching  closely  to  those  of  the  fibres  in  dispute.  Thus, 
it  is  no  uncommon  thing  for  a  tubular  fibre  of  the  most  typical  form,  in  ap- 
proaching its  termination,  to  decrease  in  size,  lose  its  double  contour,  and 
present  the  faint  outline  and  finely  granular  aspect  of  a  gelatinous  fibre :  we 
have  seen  that  this  change  always  occurs  when  a  fibre  enters  a  Pacinian  body ; 
and  in  the  tadpole's  tail,  as  already  described,  nervous  tubules  are  continued 
into  fibres  which  are  marked  with  nuclei,  and  wholly  agree  in  appearance 
with  the  gelatinous  fibres  ;  these  are  probably  immature,  it  is  true,  but  yet 
they  are  distributed  to  a  sentient  part,  and  are  capable  of  conducting  senso- 
rial impressions.  It  would  seem  as  if  the  difference  in  more  obvious  charac- 
ters between  the  different  parts  of  the  fibres  in  these  cases,  and  perhaps  also 
that  between  nerve  fibres  in  general,  depended  mainly  on  their  respective 
size,  and  on  the  different  proportion  of  their  white  substance,  as  well  as  on 
the  presence  or  absence  of  nucleiform  corpuscles.   Were  further  proof  want- 
ing that  a  pale  faintly  granular  aspect,  want  of  dark  outline,  cohesion  with  its 
neighbours,  and  abundant  nuclei  along  its  course,  ought  not  to  be  considered 
as  depriving  a  fibre  of  its  nervous  character,  we  need  only  refer  to  the 
structure  of  the  nasal  part  of  the  olfactory  nerve,  already  pointed  out. 

But  it  is  further  objected,  that,  whilst  tubular  fibres  have  been  seen  to 
arise  from  ganglionic  cells,  those  of  the  gelatinous  sort  are  unconnected  with 
these  bodies,  and  appear  to  proceed  from  their  inclosing  capsules,— «  differ- 
ence both  distinguishing  them  from  nervous  fibres,  and  indicative  of  their 
enveloping  or  neiuilematic  character.  Without,  however,  admitting  or  deny- 
ing the  force  of  this  objection,  were  it  founded  in  fact,  it  must  be  remembered 
that  it  rests  principally  on  negative  evidence  directly  opposed  by  the  positive 
observations  of  Remak  and  Hannover ;  and  the  strenuous  denial  by  Valentin 
and  other  highly  respectable  authorities,  of  the  connexion  even  of  the  tubu- 
lar fibres  with  ganglionic  cells, — a  connexion  which  has  been  so  decidedly 
established  by  subsequent  ob8ervations,^-ought  to  render  us  distrustful  of  an 
objection  resting  on  negative  evidence  in  a  case  so  nearly  analogous. 

In  the  last  place,  it  is  asserted  that  the  gelatinous  fibres  do  not  continue  in 
the  nerves  as  fieir  as  their  extremities,  and  that  they  are  accordingly  wanting 
in  the  branches  of  nerves  distributed  in  the  coats  of  the  intestines^  and  in 
various  other  parts  supplied  by  the  sympathetic.  But  this  statement  is  incon- 
sistent with  the  observations  both  of  Remak  *  and  of  Beck  f ;  and  the  lat- 

*  De  Syst.  Nerv.  Struct.,  p.  26.  t  Phil.  Trans.,  1846,  p.  216. 
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ta  obeenrer  maintains  even  that  very  fine  bundles  of  the  sympathetic  some- 
times consist  solely  of  gelatinous  fibres. 

We  have  next  shortly  to  consider  the  relation  between  the  Relation  of 
sympathetic  and  the  cerebro-spinal  system  of  nerves.     On  this  sympathetic 
important  question  two  very  different  opinions  have  long  existed,  ^in^  '^ 
in  one  modification  or  another,  among  anatomists.     1 .  Accord-  nerves. 
ing  to  one,  which  is  of  old  date,  but  which  has  lately  been  re- 
vived and  ably  advocated  by  Valentin,  the  sympathetic  nerve 
is  a  mere  dependency,  ofiset,  or  embranchment  of  the  cere- 
bro-spinal system  of  nerves,  containing  no  fibres  but  such  as 
centre  in  the  brain  and  cord,  although  it  is  held  that  these  fibres 
are  modified  in  their  motor  and  sensory  properties  in  passing 
through  the  ganglia  in  their  way  to  and  from  the  viscera  and  in- 
voluntary organs.     2.  According  to  the  other  view,  the  sjrm- 
pathetic  nerve  (commonly  so  called)  not  only  contains  fibres 
derived  firom  the  brain  and  cord,  but  also  proper  or  intrinsic 
fibres  which  take  their  rise  in  the  ganglia ;  and  in  its  commu- 
nications with  the  spinal  and  cranial  nerves,  not  only  receives 
firom  these  nerves  cerebro-spinal  fibres,  but  imparts  to  them  a 
share  of  its  own  proper  ganglionic  fibres,  to  be  incorporated  in 
their  branches  and  distributed  peripherally  with  them.     There- 
fore, according  to  this  latter  view,  the  sympathetic  nerve,  com- 
monly so  called,  though  not  a  mere  offset  of  the  cerebro-spinal 
nerves,  yet,  receiving  as  it  does  a  share  of  their  fibres,  is  not 
wholly  independent,  and,  for  a  like  reason,  the  cerebro-spinal 
nerves  (as  conmionly  understood)  cannot  be  considered  as  con- 
stituted independently  of  the  sympathetic ;  in  short,  both  the 
cerebro-spinal  and  the  sympathetic  are  mixed  nerves,  that  is,  the 
branches  of  either  system  consist  of  two  sets  of  fibres  of  different 
and  independent  origin,  one  connected  centrally  with  the  brain 
and  cord,  the  other  with  the  ganglia.     Hence,  if  we  look  to 
the  central  connexion  of  their  fibres  as  the  essential  ground  of 
distinction  among  nerves,  the  cerebro-spinal  system  of  nerves 
might,  strictly  speaking,  be  considered  as  consisting  of  and 
comprehending  all  the  fibres  having  their  centre  in  the  cerebro- 
spinal axis,  whether  these  fibres  run  in  the  nerves  usually  deno- 
minated cerebral  and  spinal,  or  are  distributed  to  the  viscera  in 
the  branches  of  the  nerve  usually  named  the  sympathetic ;  and, 
on  the  same  ground,  the  sympathetic   or   ganglionic  system, 
strictly  and  properly  so  called,  would  consist  of  and  comprehend 


CCXXX  NERVOUS  SYSTEM. 

all  the  fibres  eonnectcd  centrally  with  the  ganglia,  wherever  such 
fibres  exist  and  into  whatever  combinations  they  enter,  whether 
proceeding  to  the  viscera  or  distributed  peripherally  with  the 
nerves  of  the  body  generally ;  the  ganglia  on  the  roots  of  the 
spinal  and  cerebral  nerves,  with  the  nerve  fibres  emanating  firom 
them,  being  reckoned  into  this  system,  as  well  as  those  usually 
denominated  sympathetic.  While  ready,  however,  to  acquiesce 
in  the  justice  of  the  above  distinction,  we  do  not  mean  to 
employ  the  terms  already  in  use  in  a  sense  difierent  from  that 
which  is  currently  received. 

In  endeavouring  to  decide  between  the  two  views  above  stated^  it  may  he 
first  observed  that  the  existence  in  the  sympathetic  nerve  of  fibres  connected 
centrally  with  the  cerebro-spinal  axis,  is  proved  not  only  by  tracing  bundles 
of  fibres  from  the  roots  of  the  spinal  nerves  along  the  communicating  branches 
and  into  the  sympathetic,  but  by  the  pain  or  uneasy  sensations  wbich  arise 
from  disease  or  disturbance  of  organs,  such  as  the  intestines,  supplied  exclu- 
sively by  what  are  considered  branches  of  the  sympathetic,  and  by  experi- 
ments on  living  or  recently  killed  animals,  in  wbich  artificial  irritation  of  the 
roots  of  the  spinal  nerves,  or  of  various  parts  of  the  cerebro-spinal  centre, 
caused  movemcnnts  of  the  viscera. 

This  fact,  it  is  evident,  accords  with  both  of  the  above-mentioned  opinions 
respecting  the  constitution  of  the  sympathetic ;  but  it  may  be  further  shewn 
that  this  nerve  contains  fibres  which  arise  from  the  ganglia  and  take  a  peri- 
pheral course,  so  that  the  second  of  the  two  opinions  approaches  nearer  to  the 
truth.  In  support  of  this  assertion  we  may  adduce  the  actual  observation  of 
nerve  fibres  proceeding  from  the  nerve  cells  of  the  ganglia, — a  fact  which  may 
now  be  considered  as  established,  and  which  would  of  itself  be  sufficient  to 
settle  the  question,  unless  we  suppose,  with  Wagner,  that  each  of  these  gan- 
glionic fibres  has  its  root  in  the  cerebro-spinal  centre,  and  is  merely  eon- 
nectcd with,  or,  as  it  were,  interrupted  by,  a  ganglionic  globule  in  its  course ; 
in  which  case,  however,  such  fibres  would  still  be  peculiar  and  difierent  firom 
those  fibres  which  are  unconnected  with  ganglia.  But  there  are  indepen- 
dent grounds  for  believing  that  more  fibres  pass  out  of  the  sympathetic  gan- 
glia than  can  possibly  be  derived  from  the  brain  and  cord.  This  seems  to 
follow  from  a  comparison  of  the  aggregate  size  of  the  branches  issuing  from 
these  ganglia  with  that  of  all  the  branches  which  can  be  supposed  to  enter 
them.  To  explain  this,  however,  we  must  first  consider  the  mode  of  com- 
munication between  the  sympathetic  and  spinal  nerves. 
Communi-  The  branches  of  communication  which  pass  between  the'  ganglia  or  gan- 
^tions  gliated  cord  of  the  sympathetic  and  the  spinal  nerves,  are  connected  with 

sympathetic  *^*^  anterior  and  greater  branch  of  each  of  the  latter  nerves,  a  little  in 
and  cerebr»>  advance  of  the  spinal  ganglion ;  and  at  the  point  of  connexion  the  commu- 
BpiiuU  nicating  branch  in  most  cases  divides  into  two  portions,  one,  central,  run- 

ning towards  the  roots  of  the  spinal  nerve  and  the  spinal  cord,  the  other. 
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pcriphenily  taking  an  outward  courae  along  with  the  anterior  branch  of  the 
spiod  nerre,  with  which  it  becomes  incorporated  and  distributed.  It  can 
scarcely  be  doubted  that  the  central  portion,  whilst  it  may  contain  fibres  sent 
by  the  sympathetic  to  the  spinal  nerves  or  to  the  spinal  cord,  must  necessarily 
contain  all  those  which  proceed  from  the  cord  to  the  sympathetic,  and  that, 
OD  the  other  hand,  the  peripheral  division  must  consist  of  fibres  imme> 
diately  proceeding  from  the  sympathetic  and  distributed  peripherally  with 
the  spinal  nerre.  It  is  further  observed,  that,  in  some  of  the  junctions  with 
the  spinal  nerves,  the  central  and  peripheral  divisions  of  the  communicating 
bnueh  are  about  equal  in  size,  and  that  in  others  the  central  part  is  greater 
than  the  peripheral,  whilst  in  others,  again,  the  peripheral  prevails  over  the 
centiil.  Now,  in  an  animal  such  as  the  frog,  in  which  the  spinal  nerves  are 
of  small  si2e  and  few  in  ntimberi  it  is  possible,  with  the  aid  of  the  micro- 
scope, to  compare  by  measurement  the  central  and  peripheral  divisions  of 
the  communicating  branch  in  all  the  communications  between  the  sympa- 
thetic and  the  spinal  nerves,  or  even  to  count  the  fibres  when  the  branches* 
are  very  fine ;  and  by  such  a  comparison  Volkmann  and  Bidder  have  shewn, 
that,  after  making  all  reasonable  deductions  and  allowances,  the  whole 
amount  of  the  fibres,  or  at  least  the  aggregate  bulk  of  the  fasciculi,  which 
obviously  paas  from  the  sympathetic  and  run  outwards  with  the  spinal 
nerves,  considerably  exceeds  that  of  the  central  fasciculi  which  must  con- 
tain the  fibres  contributed  to  the  sympathetic  firom  the  cerebro-spinal  sys- 
tem ;  and  if  to  these  peripheral  fibres  we  add  the  branches  distributed  to 
the  viscera,  it  seems  plain  that  more  fibres  must  proceed  from  the  ganglia 
than  can  possibly  be  supposed  to  enter  them  fix>m  the  spinal  nerves  or 
spinal  eord,  and  that  consequently  the  ganglia  must  themselves  be  centres 
in  which  nerve  fibres  take  their  rise.  It  is  worthy  of  remark,  that,  in  the 
fiog,  according  to  the  observations  of  the  anatomists  just  named,  the  central 
dirision  of  the  oommunicating  cord  greatly  exceeds  the  peripheral  in  the 
coonexioos  with  the  upper  spinal  nerves,  but  that  lower  down  it  gradually 
diminishes,  absolutely  as  well  as  in  comparison  with  the  peripheral,  and  at 
length  disappears  altogether,  so  that  the  fasciculi  connected  with  the  8th  and 
9th  spinal  nerves  are  entirely  peripheral  in  their  course. 

Another  circumstance  still  remains  to  be  noticed  respecting  the  commu-  I^^^^i'^"^ 
nicatioiis  of  the  sympathetic  and  spinal  nerves.    It  has  been  long  known  nicating 
that  in  moat  of  these  communications  there  are  usually  two  connecting  cords, 
cords  passing  between  the  sympathetic  and  the  spinal  nerve ;  and  it  has  been 
remarked  alao  by  various  observers,  that  these  cords  contain  grey  as  well  as 
white  fasciculi.    More  recently,  however,  Todd  and  Bowman  liavc  called 
attention  to  the  fact  that  one  of  the  two  connecting  cords  is  altogether  of 
the  grey  kind,  consisting  of  gelatinous  fibres,  with,  as  usiuJ,  a  very  few 
white  or  tubular  fibres  mixed  with  them  ;  and  this  observation  has  since 
been  confirmed  by  Beck.    The  other  cord  either  is  entirely  white,  or,  more 
commonly,  is  made  up  of  a  white  and  a  grey  portion  rmming  alongside 
each  other.    It  seems  highly  probable  that  the  white  cords  and  the  white 
fittcicull  of  the  mixed  cords  contain  the  cerebro-spinal  fibres  which  the  spinal 


CCXXxii  NERVOUS   SYSTEM. 

nerYes  contribute  to  the  sympathetic,  and  that  the  grey  cords  and  fasciculi 
are  contributions  from  the  sympathetic  to  the  spinal  nerves.    In  corrobo- 
ration of  this  view,  Mr.  Beck  obserres  that  the  grey  cords  on  leaving  the 
ganglia  give  small  branches  to  the  neighbouring  vessels,  and  are  reduced  in 
size  before  joining  the  spinal  nerves.  Another  interesting  fact  respecting  these 
communications  has  been  pointed  out  by  the  last-named  observer  somewhat 
similar  to  that  previously  noticed  in  the  frog,  namely,  that,  whilst  the  grey 
and  white  connecting  cords  are  in  the  thorax  of  nearly  equal  size,  the  grey 
one  relatively  increases  lower  down,  and  in  the  pelvis  constitutes  the  sole 
communication  between  the  sacral  ganglia  of  the  sympathetic  and  the  spinal 
nerves,  the  white  branches  from  the  latter  to  the  sympathetic  passing  over 
the  sacral  ganglia  without  joining  them,  to  enter  the  sympathetic  plexuses 
sent  to  the  pelvic  viscera. 
Connexion         '^^  tubular  fibres  of  each  white  communicating  fasciculus  can  be  traced 
with  the        back  to  both  the  anterior  and  the  posterior  root  of  the  spinal  nerve,  and 
two  roots  of  .gelatinous  fibres  from  the  grey  fasciculus  may  be  traced  up  into  the  anterior 
nerve  and      '^^'  '^^  as  fiu  as  the  gangUon  of  the  posterior  root,  which  root  has  also 
spinal  oord.    gelatinous  fibres  above  the  ganglion.  Whether  these  central  gelatinous  fibres 
proceed  from  the  sympathetic  to  the  spinal  cord  (possibly  to  be  distributed 
to  its  vessels),  or  are  sent  from  the  cord  and  spinal  ganglia  to  the  sympa- 
thetic, or  pass  both  ways,  is  as  yet  uncertain. 
Course  of  -^^  ^  ^^^  further  progress  of  the  cerebro-spinal  fibres  conveyed  to  the 

spinal  fibres  sympathetic  by  the  communicating  branches,  Valentin  has  endeavoured  to 
in  sympar  shew,  that,  after  joining  the  main  gangliatedcord  or  trunk  of  the  sympathetic, 
they  all  take  a  downward  direction,  and,  after  running  through  two  or  more 
of  the  ganglia,  pass  off  in  the  branches  of  distribution,  leaving  the  trunk  con- 
siderably lower  down  than  the  point  where  they  joined  it.  He  conceives  that 
this  arrangement,  which  he  calls  ''lex  progressus,*'  is  proved  by  experi- 
ments on  animals,  in  which  he  found,  that,  on  irritating  different  parts  of 
the  cerebro-spinal  axis,  as  well  as  different  branches  of  nerves,  the  visceral 
movements  which  followed  bore  a  relation  to  the  point  irritated,  which 
corresponded  with  the  notion  of  such  an  arrangement.  Volkmann  and 
Bidder,  on  the  other  hand,  endeavour  to  shew  that  this  opinion  cannot 
be  reconciled  with  the  observed  anatomical  disposition  of  the  fibres ;  nor 
will  the  experimental  evidence  in  its  favour  apply  to  the  upper  part 
of  the  sympathetic,  where,  as  Valentin  himself  admits,  motorial  fibres 
must  be  supposed  to  run  in  an  upward  direction  to  account  for  the 
contraction  of  the  pupil  which  follows  irritation  of  the  cervical  part  of 
the  sympathetic,  unless,  indeed,  we  suppose  that  the  movement  in  this 
case  is  reflex. 

Conclusion  From  what  has  been  stated,  it  seems  reasonable  to  conclude 
stitutionof  *^**  nerve  fibres  take  their  rise  in  the  ganglia  both  of  the  cerebro- 
sympathetic  Spinal  and  sympathetic  nerves,  and  are  in  both  kinds  of  nerves 
nerve.  mixed  with  fibres  of  cerebral  or  spinal  origin  ;  that  the  ganglia 

are  nervous   centres  which   probably  receive   through    afiPerent 
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fibres  impieasions  of  which  we  are  unconecious  and  reflect  these 

impressiosal  stimuli  upon  effeient  or  motor  fibres ;  that  perhaps, 

eTen,  certain  motorial  stimuli  emanate  from  them,  the  moyements 

exdted  by  or  through  the  ganglia  being  always  inyoluntarj,  and 

aSectiog  chiefly  the  muscular  parts  of  the  viscera,  the  sanguife^ 

roos,  and  perhaps  the  absorbent  vessels ;  and  that,  in  fine,  the 

duef  purpose  served  in  the  animal  economy  by  the  ganglia  and 

tlie  ganglionic  nerve-fibres,  whether  existing  in  acknowledged 

blanches  of  the  sympathetic,  or  contained  in  other  nerves,  is  to 

govern  the  involuntary,  and,  for  the  most  part,  imperceptible 

movements  of  nutrition,  in  so  fiir  at  least  as  these  movements 

are  not  dependent  on  the  brain  and  spinal  cord. 

Among  various  physiologists  of  consideration,  who  adopt  this  Hayethe 
view  in  a  more  or  less  modified  shape,  some  are  further  of  fi^.'^^ 
opinion  that  the  fibres  of  ganglionic  origin  differ  in  structure,  ^^  'f^ 
size,  and  other  physical  characters,  from  those  which  arise  in  the  ncten? 
cerebro-spinal  axis.  Thus,  Remak  considers  the  ganglionic 
fibres  to  be  exclusively  of  the  kind  above  described  under  the 
name  of  gelatinous  fibres,  and  these  he  accordingly  proposed  to 
distinguish  by  the  name  of  *^  organic,^^  from  the  tubular,  which 
he  r^rded  as  cerebro-spinal  fibres.  Volkmann  and  Bidder,  on 
the  other  hand,  rejecting  the  organic  fibres  of  Remak,  denying 
to  them  indeed  the  character  of  nervous  elements  altogether,  en- 
deavour to  shew  that  the  true  ganglionic  fibres  are  identical  with 
the  smaller  variety  of  tubular  fibres,  which  especially  abound 
in  the  branches  of  the  sympathetic — fibres  which  they  hold 
are  chaiacterized  by  small  size  and  by  other  peculiarities 
already  mentioned.  They  contend,  that,  wherever  these 
smaller  fibres  occur,  whether  in  the  sympathetic  or  in  the 
branches  or  the  roots  of  the  spinal  or  cerebral  nerves,  they  are 
derived  from  the  ganglia,  whilst  the  larger-sized  tubular  fibres,  in 
the  sympathetic  as  well  as  in  the  spinal  nerves,  are  of  cerebro- 
spinal origin.  As  regards  this  question,  I  must  confess,  that, 
although  there  is  sufficient  ground  to  admit  the  existence 
of  fibres  centering  in  the  ganglia,  as  well  as  of  others  which 
arise  from  the  cerebro-spinal  axis,  there  does  not  seem  to  me  to 
be  conclusive  evidence  in  fitvour  of  the  opinions  either  of  Remak 
or  of  Volkmann  and  Bidder,  as  to  peculiar  anatomical  cha- 
mcters  being  distinctive  of  the  fibres  of  different  origin ;  and, 
for  aught  that  has  been  proved  to  the  contrary,  all  three  va- 
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rieties  of  fibres  spoken  of,  large  tubular,  small  tubular,  and 
gelatinous,  may  arise  both  in  the^cerebro-spinal  axis  and  in  the 
ganglia;  although  it  is  certainly  true,  that  the  two  latter  kinds 
largely  predominate  in  the  sympathetic,  and  abound  in  other 
nerves,  or  branches  of  nerves,  which  appear  to  receive  large  con- 
tributions from  ganglia, 

VITAL  PROPERTIES  OF  THE  NERVOCS  SYSTEM. 


Afferent 
and  efferent 
property  of 
nerves. 


Sensation, 
motion,  and 
reflex 
action. 


OfHoeof 
fibres  and 
cells  re- 
spectively. 


The  fibres  of  nerves  are  endowed  with  the  property  of  trans- 
mitting impressions,  or  the  effect  of  impressions,  from  the  point 
stimulated  towards  their  central  or  their  peripheral  extremities. 
One  class  of  fibres  conduct  towards  the  nervous  centres,  and  are 
named  "afferent,"  their  impressions  being  "  centripetal  ;^'another 
class  of  fibres  conduct  towards  their  distal  extremities,  which  are 
distributed  in  moving  parts, and  these  fibres  are  named  ^* efferent,^' 
whilst  their  impressions  are  "  centrifugal."  Impressions  pro- 
pagated centrally  along  the  nerves  to  the  brain  give  rise  to 
sensations,  varying  according  to  the  nerve  impressed,  and  the 
objective  cause  of  the  impression  :  stimuli  transmitted  out- 
wardly, on  the  other  hand,  are  conveyed  to  muscles,  and  excite 
movements.  Motorial  stimuli  thus  passing  along  efferent 
nervous  fibres  may  emanate  from  the  brain,  as  in  voluntary  and 
emotional  movements,  or  possibly  from  some  other  central  part, 
as  in  the  case  of  certain  involuntary  motions ;  or  such  stimuli 
may  be  applied  in  the  first  instance  to  afferent  fibres,  by  these 
conducted  to  the  brain  or  some  other  central  organ,  and  then 
*^  reflected"  by  the  central  organ  to  efferent  fibres,  along  which 
they  are  propagated  to  the  muscle  or  muscles  to  be  moved  ;  and 
in  this  case  the  intervention  of  the  central  organ  may  give  rise  to 
sensation  or  not,  the  difference  in  this  respect  probably  depend- 
ing on  the  part  of  the  nervous  centre  where  the  reflexion  takes 
place. 

The  property  of  conducting  a  stimulus  or  propagating  its 
effects  in  a  determinate  direction,  belongs  to  the  fibres  of  the 
nerves,  and  in  all  probability  also  to  the  fibrous  part  of  the 
nervous  centre,  while  it  is  probable  that  to  the  grey  matter  of 
the  central  organs,  and  especially  to  its  cells  or  vesicles,  is  assign- 
ed the  office  of  receiving  impressions  conveyed  from  without^ 
and  presenting  them  to  the  conscious  mind, — of  mediating  be^ 
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tween  the  mind  asd  the  efferent  fibres  in  excitation  of  the  latter 
by  mental  stimuli  (as  in  voluntary  and  emotional  acts),  of  tnins- 
femDg  to  efferent  fibres  stimuli  conducted  to  the  centre  by 
affeient  fibres  in  the  production  of  reflex  movements,  and,  pos-> 
siUj,  of  originating  purely  corporeal  stimuli  in  certain  involun- 
taiy  motions.   Many  physiologists  suppose,  that,  in  addition  to  Oijpuiic 
these  endowments,  the  nerves  have  a  peculiar  power  of  control-  j^^^l^  ° 
kg  snd  regulating  the  molecular  changes  and  chemical  actions 
which  occur  in  nutrition  and  in  other  allied  processes  ;  but  it  may 
be  fiurly  questioned,  whether  the  effect  justly  attributable  to  the 
nerves  in  such  cases,  is  not  produced  merely  through  the  in- 
fluence which  they  exert  over  the  motions  of  the  minute  vessels 
and  contractile  tissues  concerned  in  the  processes  referred  to. 

The  properties  above  mentioned,  of  the  nerves  and  nervous  Viinervoaa. 
centres,  have  been  commonly  ascribed  to  a  peculiar  force  de- 
veloped in  the  nervous  system,  which  has  received  the  names  of 
"nervous  force,''  *' nervous  principle,"  nervous  influence,"  and 
"  vis  nervosa"  (in  the  laigest  sense  of  that  term) ;  and  whilst 
some  physiologists  consider  that  force  as  a  species  of  agency 
altogether  peculiar  to  living  bodies,  others  have  striven  to  iden- 
tify it  with  some  of  the  forces  known  to  be  in  operation  in 
inanimate  nature.  Not  a  few  of  the  latter  have  regarded  the 
nervous  agency  as  identical  with  electricity  in  some  of  its  modi- 
fications, whilst  others,  acknowledging  truly  that  electricity  is  a 
powerful  stimulant  of  the  nerves,  and,  as  such,  eminently  calcu- 
lated to  set  in  play  the  nervous  force,  and  admitting  that  the 
two  have  some  characters  in  common,  nevertheless  maintain  that 
there  is  quite  sufficient  difference  in  their  modes  of  manifesta- 
tion to  mark  them  as  distinct. 

The  greater  number  of  nerves  possess  both  afferent  and  Compound 
efierent  fibres,  and  are  named  compound  or  moto-sensory,  in  as  nerres. 
much  as  they  minister  both  to  sensation  and  motion.  In  such 
compound  nerves  the  two  kinds  of  fibres  are  mixed  together 
and  bound  up  in  the  same  sheaths;  but  in  the  most  numerous 
and  best  known  examples  of  this  class,  the  afferent  and  efferent 
fibres,  though  mixed  in  the  trunk  and  branches  of  the  nerves, 
are  separated  at  their  roots.  This  is  the  case  in  the  spinal  nerves : 
these  have  two  roots,  an  anterior  and  posterior,  both  for  the 
most  part  consisting  of  many  funiculi,  and  the  posterior  passing 
through  a  ganglion  with  which  the  fibres  of  the  anterior  root 
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have  no  connexion.  Now  it  has  been  ascertained  by  appro- 
priate experiments  on  animals,  that  the  anterior  root  is  efferent 
and  contains  the  motor  fibres,  and  that  the  posterior  is  afferent 
and  contains  the  sensory  fibres.  The  fifth  pair  of  cranial  nerves 
has  a  sensory  root  furnished  with  a  ganglion,  and  a  motor  root, 
like  the  spinal  nerves.  The  glosso-pharyngeal  and  pneumo- 
gastric  nerves  are  also  decidedly  compound  in  nature ;  they 
are  also  provided  with  ganglia  at  their  roots,  which  involve  a 
greater  or  less  number  of  their  fasciculi;  but  it  has  not  yet  been 
satisfactorily  determined  whether  in  these  nerves  the  fibres  which 
have  different  properties  are  collected  at  the  roots  into  separate 
bundles,  nor  how  they  are  respectively  related  to  the  ganglia. 
The  sympathetic,  as  already  stated,  contains  both  afferent  and 
efferent  fibres. 

Simple  nerves  are  such  as  contain  either  afferent  or  efferent 
fibres  only.  The  olfactory,  auditory,  and  optic  are  simple 
afferent  and  sensory  nerves.  The  third,  fourth  and  sixth,  the 
facial,  the  spinal  accessory  and  hypoglossal  nerves  are  generally 
regarded  as  examples  of  simple  motor  nerves ;  there  is  reason 
to  believe,  at  least,  that  they  are  simple  and  motor  in  their 
origin,  or  as  far  as  their  proper  fibres  are  concerned,  and  that  the 
sensibility  evinced  by  some  of  them  in  their  branches  is  owing 
to  sensory  fibres  derived  from  other  nerves  which  join  them  in 
their  progress. 

DEVELOPMENT  OF  NERVES. 

Formation  Schwann  found  that,  in  the  foetal  pig,  three  inches  long,  the  commencing 
fibm^ in  nerves  consisted  of  agranular  matter  indistinctly  arranged  in  pale,  longitudinal, 
fcetfU  pig.  coherent  fihres,  with  cell  nuclei  contained  in  or  attached  to  them.  Though 
he  has  not  heen  able  to  trace  their  earliest  stages,  he  infers,  from  the  analogy 
of  the  muscular  tissue,  that  these  fibres  are  formed  by  the  coalescence  of 
cells  whose  nuclei  remain,  and  accordingly  supposes  that  they  are  tubes  filled 
with  finely  granular  matter  (fig.  66^).  In  a  somewhat  more  advanced  stage 
these  pale  fibres  lose  their  granular  aspect,  and  acquire  the  dark  contour,— 
in  short,  put  on  the  characters  of  ordinary  tubular  fibres ;  and  many  of  them 
may  be  seen  which  have  undergone  this  alteration  in  a  part  of  their  lei^gth, 
whilst  the  remaining  part  is  still  in  its  primitive  condition,  (fig.  66^  2, 2.) 
The  pale  fibre  is  supposed  to  acquire  dark  contours  in  consequence  of 
the  formation  of  the  ''white  substance"  or  ''medullary  sheath  ;"  but  the 
mode  in  which  this  substance  is  added  to  the  pale  fibre  is  uncertain. 
Schwann  is  inclined  to  think  that  it  is  formed  as  a  secondary  deposit  on 
the  internal  surface  of  the  tubular  membrane,  which  he  supposes  to  exist 
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Fig.  66.^ 
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in  the  pale  fibre  as  b  tube  fonned  by  tbe  coalesced  walls  of  the  primary 
cells,  and  that  the  granular  matter  contained  in  the  pale  fibre  remains 
and  forms  the  ^  primitive  band"  or  "  axis.*'  Most  of  the  nuclei  dis- 
appear, but  here  and  there  one  may  be  seen  on  a  tubular  nerre  fibre, 
situated,  according  to  Schwann,  within  the  tubular  membrane,  between  it 
and  the  white  substance,  as  represented  in  fig.  66',  5.  When  first  formed, 
tbe  fibres  are  of  comparatively  small  size. 

In  growing  parts  of  the  embryo  which  extend  themselves  outwards,  the 
more  distant  portion  of  the  nerves^  like  that  of  other  continuous  structures^ 
must  be  the  last  formed ;  and  in  the  tadpole^s  tail  Schwann  observed  that  the 
ilbrea  of  the  more  remote  and  growing  nervous  branches  are  smaller  and 
devoid  of  the  dark  contour,  but  are  a  continuation  of  fibres  (of  earlier  and 
older  branches)  which  possess  that  character  ;^  so  that  the  deposition  of  white 
sabstance  seems  to  advance  along  the  fibres  in  a  peripheral  direction,  the  part 
which  is  nearer  the  centre  and  begins  earlier  to  be  formed  being  also  first 
perfected.  As  mentioned  in  a  former  page  (ccvi),  little  angular  knots  are 
obflerved  in  the  tadpole's  tail,  where  several  of  these  pale  fibres  meet  to-  In  tadpole^s 
gether;  and  these  Schwann  supposes  to  be  remnants  of  formative  cells  which  ^• 
had  branched  out  and  united  with  neighbouring  ceUs  to  form  the  reticular 
nerve^fibres.  Kolliker,  who  has  lately  investigated  the  development  of  the 
tissues  in  batrachian  larvae,  is  also  of  opinion  that  the  nervous  fibres  are 
fonned  by  the  junction  of  ramified  cells;  he,  however,  further  concludes  from 
his  observations,  that  the  pale  fibres  which  first  appear  enlarge,  that  fine 
tubular  fibres  are  then  developed  in  their  substance,  either  singly  or  in 
slender  lasciculi  of  two  or  three,  and  that  the  latter  fibres  at  first  end 
abruptly,  but  eventually  form  loops. 


*  Development  of  nervous  fibres  (after  Schwann).  1.  Portion  of  a  nerve, 
exhibiting  pale  fibres  and  nuclei,  from  an  embryo  pig,  four  and  a  half  inches 
in  length.  2,  2.  Two  nerve  fibres  from  a  more  advanced  embrvo ;  the 
white  substance  is  already  formed  at  one  part.  3  and  4.  Fibres  trom  the 
pneumogastric  nerve  of  a  calf,  in  which  the  nervous  matter  has  been  dis- 
placed at  one  part,  while  the  tubular  membrane  remains.  5.  Fibre  from 
the  same  nerve,  exhibiting  a  nucleus-like  corpuscle.  Magnified  450  dia- 
meters. 
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As  to  the  formation  of  the  nerve  cells  found  in  the  grey  matter  of  the  brain, 
spinal  cord,  and  ganglia,  hut  very  little  is  known.  Valentin  conceives  that 
they  are  formed  round  other  cells  which  serve  tljem  as  nuclei,  their  granular 
contents  being  first  deposited,  and  afterwards  their  inclosing  cell-wall 
Others  suppose  that  they  are  developed  from  nuclei  like  ordinary  cells,  and 
then  acquire  their  peculiar  contents.  The  nucleus-like  bodies  and  the 
pellucid  cells  of  di£fercnt  sizes  found  in  the  cortical  grey  matter  of  the  brain, 
have  been  supposed  to  be  successive  conditions  of  the  larger  granular  cells 
in  progress  of  development ;  and  some  physiologists  think  it  not  improbable 
that  a  constant  succession  of  these  cells  is  produced  to  take  the  place  of 
others  that  are  destroyed  and  consumed  after  fulfilling  their  office. 

The  divided  ends  of  a  nerve  that  has  been  cut  across  readily  reunite,  and 
in  process  of  time  true  nerve  fibres  are  formed  in  the  cicatrix,  and  restore 
the  continuity  of  the  nervous  structure.  The  conducting  property  of  the 
nerve,  as  regards  both  motion  and  sensation,  is  eventually  reestablished 
through  the  reunited  part. 
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The  bloody  from  which  the  solid  textures  immediately  derive  Outline  of 
material  for  their  nourishment,  is  conveyed  through  the  body  by  fero"^ 
branched  tubes  named  blood-vessels.     It  is  driven  along  these  "yatem. 
channels  by  the  action  of  the  heart,  which  is  a  hollow  muscular 
oigan  placed  in  the  centre  of  the  sanguiferous  system.     One  set 
of  vessels,  named  arUries,  conduct  the  blopd  out  from  the  heart 
and  distribute  it  to  the  different  regions  of  the  body,  whilst  other 
vessels  named  veins  bring  it  back  to  the  heart  again.     From  the 
extreme  branches  of  the  arteries  the  blood  gets  into  the  com- 
mencing branches  of  the  veins  or  revehent  vessels,  by  passing 
through  a  set  of  very  fine  tubes  which  connect  the  two,  and 
which,  though  not  abruptly  or  very  definitely  marked  off  from 
either,  are  generally  spoken  of  as  an  intermediate  set  of  vessels 
and  by  reason  of  their  smallness  are  called  the  capillary  (t.  e. 
hair-like)  vesaels,  or,  simply,  the  capillaries,  • 

The  conical  hollow  muscular  heart  is  divided  internally  into  The  heart 
four  cavities,  two  placed  at  its  base,  and  named  auricles,  and  two 
occupying  the  body  and  apex,  named  ventricles.  The  auricles 
are  destined  to  receive  the  returning  blood  from  the  great  veins, 
which  accordingly  open  into  them,  and  to  deliver  it  into  the  ven- 
tricles ;  whilst  it  is  the  office  of  the  latter  to  propel  the  blood 
through  the  body.  The  ventricles  have  therefore  much  thicker 
snd  stronger  sides  than  the  auricles,  and  the  great  arterial  trunks 
lead  off  from  them.  Each  auricle  opens  into  the  ventricle  of 
the  same  side,  but  the  right  auricle  and  ventricle  are  entirely 
shut  off  from  those  of  the  left  side  by  an  impervious  partition 
placed  lengthwise  in  the  heart. 

The  blood  passes  out  from  the  left  ventricle  by  the  main  artery  Course  of 
of  the  body,  named  the  aorta,  and  is  sent  through  the  numerous     ^ 
subordinate  arteries,  which  are  branches  of  that  great  trunk,  to 
the  different  parts  of  the  system,  then,  traversing  the  capillaries, 
it  enters  the  veins,  and  is  returned  by  two  great  venous  trunks, 
named  the  superior  and  inferior  vensB  caves,  to  the  right  auricle. 
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In  passing  from  the  arteries  to  the  veins  the  blood  changes  in 
colour  from  red  to  dark  and  is  otherwise  altered  in  qoality,  and 
in  this  condition  it  is  unfit  to  be  again  immediately  circulated 
through  the  body.  On  returning,  therefore,  to  the  right  side  of 
the  heart,  the  blood,  now  dark  and  venous,  must  reacquire  the 
florid  hue  and  other  though  less  obvious  qualities  of  arterial 
blood  before  it  is  permitted  to  resume  its  course.  For  this  pur- 
pose, being  discharged  by  the  right  auricle  into  the  right  ven- 
tricle, it  is  driven,  by  the  contraction  of  that  ventricle,  along  the 
pulmonary  artery  and  its  branches  to  the  lungs,  where,  passing 
through  the  capillary  vessels  of  these  organs,  it  is  exposed  to  the 
influence  of  the  air  and  undergoes  the  requisite  change,  and 
having  now  become,  florid  again,  it  enters  the  commendng 
branches  of  the  pulmonary  veins,  which,  ending  by  four  trunks 
in  the  left  auricle,  convey  it  into  that  cavity,  whence  it  is  imme- 
diately discharged  into  the  left  ventricle  to  be  sent  again  along 
the  aorta  and  through  the  system  as  before. 
Circulation,  The  blood  may  thus  be  considered  as  setting  out  from  any 
what  given  point  of  the  sanguiferous  system  and  returning  to  the 

same  place  again  after  performing  a  circuit,  and  this  motion  is 
what  is  properly  termed  the  circulation  of  the  blood.     Its  course 
from  the  left  ventricle  along  the  aorta,  through  the  system  and 
back  by  the  ven®  cavse  to  the  right  ventricle,  is  named  the 
Greater  or    greater  or  systemic  circulation^  and  its  passage  through  the  lungs 
•ystemic,      ^^  ^j^^  pulmonary  artery  and  pulmonary  veins  from  the  right  to 
lesier  or       the  left  side  of  the  heart,  is  termed  the  lesser  or  pulmonary  cir- 
p  monaiy.    ^^i^i^^^  .  \y^i  ^jje  blood  must  go  through  both  the  greater  and 

the  lesser  circulation  in  order  to  perform  a  complete  circuit,  or 
Systemic       to  return  to  the  point  from  which  it  started.     As  the  vessels 
monic^"       employed  in  the  circulation  through  the  lungs  have  been  named 
TeueU.        pulmonary,  so  the  aorta  which  conveys  the  blood  to  the  system 
at  large  is  named  the  systemic  artery,  and  the  vense  cavse  the 
systemic  veins,  whilst  the  two  sets  of  capillaries  interposed  be- 
tween the  arteries  and  veins,  the  one  in  the  lungs  the  other  in 
the  body  generally,  are  respectively  termed  the  pulmonary  and 
the  systemic  capillaries. 
Portal  yein.       j^^  blood  flows  in  the  arteries  from  trunk  to  branches,  and 
from  larger  to  smaller  but  more  numerous  tubes ;  it  is  the  reverse 
in  the  veins,  except  in  the  case  of  the  vena  porta,  a  vein  which 
carries  blood  into  the  liver.     This  advehent  vein,  though  consti- 
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tated  like  other  vems  in  the  first  part  of  its  course,  divides  on 
entering  the  liver  into  numerous  branches,  after  the  manner  of 
an  ailerj,  sending  its  blood  through  these  branches  and  through 
the  capillary  yessels  of  the  liver  into  the  efferent  hepatic  veins  to 
be  bj  them  conducted  to  the  inferior  vena  cava  and  the  heart. 

The  different  parts  of  the  sanguiferous  system  above  enume-  VeaaeU  of 
rated  may  be  contemplated  in  another  point  of  view,  namely,  ^[l^l^g^^f 
ttccording  to  the  kind  of  blood  which  they  contain  or  convey,  cbrk  blood. 
Tbns  the  left  cavities  of  the  heart,  the  pulmonary  veins  and  the 
aorta  or  systemic  artery,  contain  red  or  florid  blood  fit  to  cir- 
culate through  the  body ;  the  right  cavities  of  the  heart  with  the 
Tense  cav»,  or  systemic  veins,  and  pulmonary  artery,  on  the 
other  hand,  contain  dark  blood  requiring  to  be  transmitted  through 
the  lungs  for  renovation.  The  former  or  red-blooded  division  of 
the  sanguiferous  system,  commencing  by  the  capillaries  of  the 
lungs  ends  in  the  capillaries  of  the  body  at  large,  the  latter  or 
dark-blooded  part  commences  in  the  systemic  capillaries  and  ter- 
minates in  those  of  the  lungs.  The  heart  occupies  an  intermediate 
position  betvreen  the  origin  and  termination  of  each,  and  the 
G4)illarie8  connect  the  dark  and  the  red  set  of  vessels  together 
at  their  extremities  and  serve  as  the  channels  through  which  the 
blood  passes  from  the  one  part  of  the  sanguiferous  system  to  the 
other,  and  in  which  it  undergoes  its  alternate  changes  of  colour, 
since  it  becomes  dark  as  it  traverses  the  systemic  capillaries  and 
ted  again  in  passing  through  those  of  the  lungs. 

ARTEBIES. 

These  vessels  were  so  named  from  the  notion  that  they  natu-  Why  ao 
ally  contained  air.     This  error  which  had  long  prevailed  in  the  °*™®^- 
schools  of  medicine  was  refuted  by  Galen  who  showed  that  the 
vessels  called  arteries,  though  for  the  most  part  found  empty 
after  death,  really  contained  blood  in  the  living  body. 

Mode  of  Distribution, — The  arteries  usually  occupy  pro-  Distribu- 
tected  situations ;  thus  after  coming  out  of  the  great  visceral  ^'^"' 
cavities  of  the  body  they  run  along  the  limbs  on  the  aspect  of 
flexion,  and  not  upon  that  of  extension  where  they  would  be 
inoie  exposed  to  accidental  injury. 

As  they  proceed   in   their  course  the  arteries  divide  into  Diyision 
hi&nehes,  and  the  division  may  take  place  in  different  modes.  !"^  ^ 

A        .  1       ..     1A  .  t  t  Drancnes. 

An  artery  may  at  once  resolve  itself  into  two  or  more  branches. 
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no  one  of  which  greatly  exceeds  the  rest  in  magnitude,  or  it  may 
give  oiF  several  branches  in  succession  and  still  maintain  its  cha- 
racter as  a  trunk.  The  branches  come  off  at  different  angles, 
most  commonly  at  an  acute  angle  with  the  further  part  of  the 
trunk,  but  sometimes  at  a  right  or  an  obtuse  angle,  of  which 
there  are  examples  in  the  origin  of  the  intercostal  arteries.  Tbc 
degree  of  deviation  of  a  branch  from  the  direction  of  the  trunk 
was  supposed  to  affect  the  force  of  the  stream  of  blood,  but 
Weber  maintains,  that  it  can  produce  little  or  no  effect  in  a  sys- 
tem of  elastic  tubes  maintained,  like  the  arteries,  in  a  state  of 
distension. 

An  artery 9  after  a  branch  has  gone  off  from  it,  is  smaller  than 
before,  but  usually  continues  uniform  in  diameter  or  cylindrical 
until  the  next  secession ;  thus  it  was  found  by  Mr.  Hunter  that 
the  long  carotid  artery  of  the  camel  does  not  diminish  in  calibre 
throughout  its  length.  A  branch  of  an  artery  is  less  than  the 
trunk  from  which  it  springs,  but  the  combined  area  or  collective 
capacity  of  all  the  branches  into  which  an  artery  divides,  is  greater 
than  the  calibre  of  the  parent  vessel  immediately  above  the  point 
of  division.  The  increase  in  the  joint  capacity  of  the  branches 
over  that  of  the  trunk  is  not  in  the  same  proportion  in  every 
instance  of  division,  and  there  is  at  least  one  case  known  in  which 
there  is  no  enlargement,  namely  the  division  of  the  aorta  into  the 
common  iliac  and  sacral  arteries;  still,  notwithstanding  this  and 
other  possible  exceptions,  it  must  be  admitted  as  a  general  rule  that 
an  enlargement  of  area  takes  place.  From  this  it  is  plain,  that, 
the  area  of  the  arterial  system  increasing  as  its  vessels  divide,  the 
capacity  of  the  smallest  vessels  and  capillaries  will  be  greatest, 
and  as  the  same  rule  applies  to  the  veins,  it  follows  that  the  arte- 
rial and  venous  system  may  be  represented,  as  regards  capacity, 
by  two  cones  whose  apices  (truncated  it  is  true)  are  at  the  heart, 
and  whose  bases  are  united  in  the  capillary  system.  The  effect 
of  this  must  be  to  make  the  blood  move  slower  as  it  advances 
along  the  arteries  to  the  capillaries,  like  the  current  of  a  river 
when  it  flows  in  a  wider  and  deeper  channel,  and  to  accelerate  its 
speed  as  it  returns  from  the  capillaries  to  the  venous  trunks. 

When  arteries  unite  they  are  said  to  anastomose  or  inoscu- 
late. Anastomoses  may  occur  in  tolerably  large  arteries,  as 
those  of  the  brain,  the  hand  and  foot,  and  the  mesentery,  but 
they  are  much  more  frequent  in  the  smaller  vessels.     Such  inos- 
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calations  admit  of  a  free  commantcation  between  the  currents  of 
blood,  and  must  tend  to  promote  equability  of  distribution  and 
of  pressure,  obviating  tbe  effects  of  local  interruption. 

Arteries  commonly  pursue  a  tolerably  straight  course,  but  in  Tortuosity 
some  parts  tbey  are  tortuous.     Examples  of  this  in  the  human  ®^  *'^"''**- 
body  are  afforded  by  the  arteries  of  the  lips  and  of  the  uterus, 
bat  more  striking  instances  may  be  seen  in  some  of  the  lower 
animals,  as  in  the  well  known  case  of  the  long  and  tortuous  sper- 
matic arteries  of  the  ram  and  bull.    In  very  moveable  parts  like 
the  lips  this  tortuosity  will  allow  the  vessel  to  follow  their  mo- 
tions without  undue  stretching ;  but  in  other  cases  its  purpose  is 
not  clear.     The  physical  effect  of  such  a  condition  of  the  vessel 
on  the  blood  flowing  along  it  must  be  to  reduce  the  velocity,  by 
increasing  the  extent  of  sur&ce  over  which  the  blood  moves  and 
conseqacntly  the  amount  of  impediment  from  friction ;  still  it 
does  not  satisfiictorily  appear  why  such  an  end  should  be  provided 
for  in  tbe  several  cases  in  which  arteries  are  known  to  follow  a 
tortuous  course.     The  same  remark  applies  to  the  peculiar  ar- 
rangement of  vessels  named  a  ^*  rete  mimbile,^  in  which  an  arte-  '^•''^|^, 
ry  suddenly  divides  into  small  anastomosing  bmnches  which  in  what. 
many  cases  unite  again  to  reconstruct  and  continue  the  trunk. 
Of  such  retia  mirabilia  there  are  many  examples  in  the  lower 
animals,  but,  as  already  remarked,  the  purpose  which  they  serve 
is  not  apparent.     The  best  known  instance  is  that  named  the 
rete  mirabile  of  Oalen,  which  is  formed  by  the  intracranial  part 
of  the  internal  carotid  artery  of  the  sheep  and  several  other  qua- 
drupeds. 

Physical  Properties. — Arteries  possess  considerable  strength  Physical 
and  a  very  high  degree  of  elasticity,  being  extensible  and  retrac-  ofuteries. 
tile  both  in  their  length  and  width.     When  cut  across,  they 
present,  although  empty,  an  open  orifice;  the  veins,  on  the 
other  hand,  collapse,  unless  when  prevented  by  connexion  with 
surrounding  rigid  parts. 

Structure. — In  most  parts  of  the  body  the  arteries  are  inclosed  Sheath. 
in  a  sheath  formed  of  dense  cellular  tissue,  and  their  outer  coat 
is  connected  to  the  sheath  by  filaments  of  the  same  tissue,  but  so 
loosely  that  when  the  vessel  is  cut  across  its  ends  readily  shrink 
some  way  within  the  sheath.  The  sheath  may  inclose  other 
parts  along  with  the  artery,  as  in  the  case  of  that  enveloping  the 
carotid  artery,  which  also  includes  the  internal  jugular  vein  and 
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itf:ftyit  txzutiraXvm  reallj  to  eonsiit  of  two  or  sysre  grriTi 

ifig  fr^/rn  each  otber  in  textore,  and  tLexrfcce  reckoeed  is  ao 

man  J  dutinct  coats  by  some  recent  autLoiitka. 

InUrmal  coat.  This  mar  be  laised  from  the  isacr  scr&oe  of 
the  arteriea  a«  a  fine  transparent  coloarless  membcse^.  eiascic  bvt 
verj  eaiiily  broken,  eepeciallj  in  the  circular  or  tzansfene  £rc- 
tion,  to  that  it  cannot  be  stripped  off  in  Urge  pieces.  It  is 
Terj  commonlj  corragated  with  rerj  fine  and  dose  longiti^inal 
wrinkles,  caused  most  probably  by  a  contncted  stale  of  the 
artery  after  deatL  Snch  is  the  appearance  presented  bj  the 
internal  coat  to  the  naked  eye,  but  by  the  aid  of  the  miaoaoope 
it  if  fonnd  to  consist  of  two  different  stractnres,  namely;  1. 
A  scaly  epitheliom,  forming  the  innermost  part  or  lining.  This 
i«  described  by  Henl^  as  a  thin  simple  layer  of  elliptical  or  irre* 
gularly  rhombic  particles,  which  are  sometimes  elongated  ao  as 
to  resemble  spindle-shaped  fibres.  These  epithelial  elements 
have  round  or  o?al  nuclei,  which,  however,  may  disappear; 
indeed  the  whole  structure  sometimes  becomes  indistinct. 
S.  One  or  more  layers  of  a  peculiar  structure,  forming  the 
chief  substance  of  the  inner  coat,  and  styled  by  Henle  the 
"  striated/^  "  perforated,^^  or  "  fenestrated  membrane.^  This 
consists  of  a  thin  and  brittle  transparent  film,  forming  one  or 
several  layers,  in  which  latter  case  it  may  be  stripped  off  in 
small  shreds,  which  have  a  remarkable  tendency  to  curl  in  at 
their  upper  and  lower  borders,  and  roll  themselves  up  as  repre- 
sented in  the  figure  (fig.  670-  The  films  of  membrane  are 
marked  by  very  fine  pale  streaks,  following  principally  a  longi- 
tudinal direction,  and  joining  each  other  obliquely  in  a  sort  of 
network.     Henle  considers  these  lines  to  be  reticulating  fibres 


A&TEKIE8.  CCXW 

formed  upon  the  inembranous  layer.     This  membiBne  is  further 
remarkable  bj  being  perforated  with  numerous  ronnd,  oral,  or 
irr^srlj  shaped  apertures  of  diSerent  sizes.     In  some  part  of 
Fig.  67'.*  the  arteries  the  perforated  mem- 

brane is  very  thin,  and  therefore 
difficult  to  strip    off;    in  other 
situations  it   is    of  considerable 
thickness,  consisting  of  several 
layers  ;  but  it  often  happens  that 
the  deeper  layers  of  this  struc- 
ture, 1.  c,  those  &rther  from  the 
inner  snr&ce,  lose  their  mem- 
btanouB  character,  and  degenerate 
Kinto  a  mere  network  of  longitu- 
dinal anastomosing  fibres,  quite 
umilar  to  fine  fibres  of  elastic  tissue ;  indeed  there  seema  much 
reason  to  think  that  the  perforated  membrane  is  merely  a  form 
or  modification  of  that  tissue.     These  longitudinal  reticulating 
fibres  are,  however,  sometimes  spoken  of  as  constituting  a  dis- 
tinct coat. 

Middle  coat.  This  consists  of  distinct  fibres  disposed  circu-  Middle  or 
Urty  round  the  vessel,  and  consequently  tearing  off  in  a  circular  ™n'™«'l* 
direction,  although  the  individual  fibres  do  not  form  complete 
rings.  The  considerable  thickness  of  the  walls  of  the  larger 
arteries  is  due  chiefly  to  this  coat ;  and,  in  the  smaller  ones,  it 
is  laid  to  be  thicker  in  comparison  with  the  calibre  of  the  vessel. 
In  the  largest  vessels  it  is  made  up  of  many  layers ;  thus,  up- 
wards of  forty  have  been  counted  in  the  aorta,  twenty-eight  in 
tile  carotid,  and  fifteen  in  the  subclavian  artery  (Riiuschel) ;  and 
shreds  of  perforated  membrane,  similar  to  that  of  the  inner  coat, 
are  often  found  between  the  layers.  The  middle  coat  is  of  a 
tawny  or  reddish- yellow  colour,  not  unlike  that  of  the  elastic 
tiKQe,  but,  when  quite  firesh,  it  has  a  softer  and  more  translu- 
test  aspect  than  the  last-named  tissne.  Its  more  internal  part 
is  often  described  as  redder  than  the  rest,  but  the  deeper  tint 
is  probably  due  to  staining  by  the  blood  after  death.  The 
fibres  forming  this  coat  are  highly  elastic,  and  were  regarded  by 
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many,  especially  among  the  French  anatomists,  as  being  iden- 
tical in  nature  with  those  of  the  yellow  elastic  tissue :  but  it 
consists  in  reality  of  two  kinds  of  fibres,  namely,  1st,  pale, 
translucent,  soft,  flattened  fibres,  measuring  from  7^9  th  to 
j^^th  of  an  inch  in  breadth,  presenting  here  and  there  a  few 
elongated  nuclei-form  corpuscles,  and  having  the  other  chaiacteis 
of  the  plain  variety  of  muscular  fibres ;  and,  Sndly,  fine  elastic 
fibres  mixed  with  the  former,  and  joining  together  as  usual  in  an 
irregularly  reticular  manner.  The  contractility  (vital)  of  the 
arteries  is  due  to  this  coat. 
External  External  coat.     This  has  usually  been  described  as  made  up 

coat  con-      ^f  iQ^erwovcn  filaments  of  cellular  and  elastic  tissues;  but  Henle 

Bista  of  ' 

an  elastic     has  correctly  pointed  out  that  it  consists,  in  the  laiger  arteries, 

^"  of  two  layers  of  different  texture,  viz.,  1st,  an  internal  stratum 

of  genuine  elastic  tissue,  most  obvious  in  arteries  of  large  calibre, 
and  becoming  thinner  and  at  length  disappearing  in  those  of 
small  size ;  2ndly,  an  outer  layer,  consisting  of  ordinary  cellular 

a  fibro  eel-    Or  areolar  tissue,  in  which  the  filaments  are  closely  interwoven, 

lular  layer,  ^j^^  jj^  \QjgQ  and  mtddle-sized  arteries  chiefly  run  diagonally  or 
obliquely  round  the  vessel ;  the  interlacement  of  these  filaments 
becomes  much  more  open  and  lax  towards  the  sur&ce  of  the 
artery,  where  they  connect  the  vessel  with  its  sheath,  or  with 
other  surrounding  parts.  This  cellular  layer  is  usually  of  great 
proportionate  thickness  in  the  smaller  arteries. 

Diffeieoces.  Some  arteries  have  much  thinner  coats  than  the  rest,  in  pro- 
portion to  their  calibre.  This  is  strikingly  the  case  with  those 
contained  within  the  cavity  of  the  cranium,  and  in  the  vertebral 
canal ;  the  diflTerence  depends  on  the  external  and  middle  coats, 
which,  in  the  vessels  referred  to,  are  thinner  than  elsewhere. 
The  coats  of  arteries  receive  small  vessels,  both  arterial  and 

Vaaa  venous,  named  vaaa  vasorunif  which  serve  for  their  nutrition. 

Tiworum.  Tjjg  Utile  nutrient  arteries  do  not  pass  immediately  from  the 
cavity  of  the  main  vessel  into  its  coats,  but  are  derived  from 
branches  which  arise  from  the  artery,  (or  sometimes  from  a 
neighbouring  artery,)  at  some  distance  from  the  point  where 
they  are  ultimately  distributed,  and  divide  into  smaller  branches 
within  the  sheath  and  upon  the  surface  of  the  vessel  before 
entering  its  coats.  They  form  a  network  in  the  tissue  of  the 
external  coat,  from  wliich  a  few  penetrate  into  the  middle  coat, 
and  follow  the  circular  course  of  its  fibres ;  none  have  been  dis- 
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coTcred  in  tlie  internal  coat.  Minute  venules  return  the  blood 
from  these  nutrient  arteries,  which  however  they  do  not  closely 
accompanyy  and  dischaige  it  into  the  vein,  or  pair  of  veins, 
which  usually  run  alongside  the  artery. 

Arteries  are  generally  accompanied  by  larger  or  smaller  nerves;  Nerves  of 
and  when,  in  the  operation  of  tying  an  artery,  these  happen  to  "*«"«•• 
be  fnclttded  along  with  it  in  the  ligature,  great  pain  is  expe- 
rienced, but  the  vessel  itself,  when  in  a  healthy  condition,  is 
insensible.  Nerves  are,  nevertheless,  distributed  to  the  coats  of 
arteries,  probably  for  governing  their  contractile  movements. 
The  nerves  come  chiefly  from  the  sympathetic,  and  in  smaller 
proportion  from  the  cerebro-spinal  system.  They  form  plexuses 
round  the  larger  arteries,  and  run  along  the  smaller  branches  in 
form  of  fine  bundles  of  fibres,  which  here  and  there  twist  round 
the  vessel,  and  single  nerve-fibres  have  been  seen  closely  accom- 
panying minute  arteries.  There  is  less  certainty  as  to  the  ex- 
tent and  mode  of  distribution  of  the  nerves  in  the  arterial  coats ; 
8ome  observers  state,  that  filaments  may  be  traced  as  fisir  as  the 
middle  coat ;  and  Valentin  describes  them  as  ending  there  in  a 
plexus. 

VM  properties, — Contractility,    Besides  the  merely  mechanical  property  ContractU- 
of  elasticity,  arteries  are  endowed  in  a  greater  or  less  degree  with  vital  con-  ^^J* 
trwjtility,  by  means  of  which  they  can  narrow  their  calibre.      This  vital  gg^ted  in 
contractility,  which  has  doubtless  its  seat  in  the  soft,  pale  fibres  of  the  middle  coat. 
BQiddle  coat,  does  not  cause  rapid  contractions  following  in  rhythmic  succes- 
Bion  like  those  of  the  heart ;  its  operation  is,  on  the  contrary,  slow,  and  the 
coQtnctioD  produced  is  of  long  endurance.    Its  effect,  or  its  tendency,  is  to 
contact  the  area  of  the  arterial  tube,  and  to  offer  a  certain  amount  of  resist- 
uce  to  the  distending  force  of  the  blood ;  and  as  the  contracting  vessel  will 
^orink  the  more,  the  less  the  amount  of  fluid  contained  in  it,  the  vital  con- 
tractility would  thus  seem  to  adjust  the  capacity  of  the  arterial  system  to  the 
^paaiity  and  force  of  the  blood  passing  through  it,  bracing  up  the  vessels,  as 
It  were^  and  naaintaining  them  in  a  constant  state  of  tension.    In  producing 
this  effect,  it  co-operates  with  the  elasticity  of  the  arterial  tubes,  but  it  can 
^  shewn  that  after  that  has  reached  its  limit  of  operation  the  vital  contrac- 
t'on  can  go  further  in  narrowing  the  artery.    The  vital  or  muscular  con- 
tractility of  the  arteries,  then,  counteracts  the  distending  force  of  the  heart 
Md  seems  to  be  in  constant  operation.    Hence  it  is  often  named  "  tonicity,"   Tonicity 
wd,  80  finr,  justly,  but  at  the  same  time,  like  the  contractility  of  other  mus- 
CQttr  structures,  it  can,  by  the  application  of  various  stimuli,  be  artificially 
excited  to  more  vivid  action  than  is  displayed  in  this  natural  tonic  or 
°<^ccd  state ;  and,  on  the  other  handi  it  sometimes  relaxes  more  than  the 
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habitual  degree,  and  then  the  vessels  yielding  to  the  distending  force  of  the 
heart  become  unusually  dilated.  Such  a  remission  in  their  contractile  force 
(taking  place  rather  suddenly)  is  probably  the  cause  of  the  tuigesoence  of  the 
small  vessels  of  the  skin  which  occurs  in  blushing,  and  the  arteries  of  erectile 
oigans  are  probably  affected  in  the  same  manner,  so  as  to  permit  of  an  aug- 
mented flow  of  blood  into  the  veins  or  venous  cavities  when  erection  b^ns. 

The  vital  contractility  of  small  sized  arteries  is  easily  demonstrated  in  the 
transparent  parts  of  cold-blooded  animals.  If  the  point  of  a  needle  be  two 
or  three  times  drawn  quickly  across  one  of  the  little  arteries  (not  capillaries) 
in  the  web  of  a  frog's  foot  placed  under  the  microscope,  the  vessel  will  be 
seen  slowly  to  contract,  and  the  stream  of  blood  passing  through  it  becomes 
smaller  and  smaller,  and,  by  a  repetition  of  the  process,  may  be  made  almost 
entirely  to  disappear.  After  persisting  in  this  contracted  state  for  some 
minutes,  the  vessel  will  gradually  dilate  again  to  its  original  size.  The  same 
effect  may  be  produced  by  the  application  of  ice-cold  water,  and  also 
by  galvanism,  especially  when  a  rapid  succession  of  shocks  is  sent  throvgh 
the  vessel  by  means  of  a  coil,  as  practised  by  Edward  and  Ernest  H.  Weber.* 
Moreover,  if  one  of  the  small  arteries  in  the  mesentery  of  a  frog  or  of  a  small 
warm-blooded  animal,  such  as  a  mouse  (Poiseuille),  be  compressed  so  as  to 
take  off  the  distending  force  of  the  blood  from  the  part  beyond  the  point 
where  the  pressure  is  applied,  that  part  vnll  diminish  in  calibre,  at  first  no 
doubt  from  its  elasticity,  and  therefore  suddenly,  but  afterwards  slowly. 
This  gradual  shrinking  of  an  emptying  artery  after  its  elasticity  has  ceased 
to  operate,  may  be  shewn  also  by  cutting  out  the  frog's  heart  or  dividing  the 
main  trunks  of  the  vessels :  it  is  obviously  due  to  vital  contraction. 

The  contractility  of  the  middle-sized  and  larger  arteries  is  not  so  con- 
spicuous, and  many  excellent  observers  have  failed  to  elicit  any  satisfactory 
manifestation  of  such  property  on  the  application  of  stimuli  to  these  vessels. 
Others,  however,  have  observed  a  sufficiently  decided,  though  by  no  means  a 
striking  degree  of  contraction  slowly  to  follow  mechanical  irritation  or 
repeated  application  of  the  galvanic  wires  to  these  arteries  in  recently  killed 
animals.  To  render  this  effect  more  evident,  my  colleague.  Dr.  C.  J.  B. 
Williams,  adopted  a  method  of  experimenting  which  he  had  successfully 
employed  to  test  the  irritability  of  the  bronchial  tubes.  He  tied  a  bent  glass 
tube  into  the  cut  end  of  an  artery,  and  filled  the  vessel,  as  well  as  the  bend 
of  the  tube,  with  water ;  the  application  of  galvanism  caused  a  narrowing  ot 
the  artery,  the  reality  of  which  was  made  manifest  by  a  rise  of  the  fluid  in 
the  tube.  Contraction  is  said  also  to  follow  the  application  of  chemical 
stimulants,  but  as  these  may  directly  corrugate  the  tissue  by  their  chemical 
action,  the  evidence  they  afford  is  less  satisfactory.  Cold  causes  contiac- 
tion  of  the  larger  arteries,  according  to  the  testimony  of  various  inquirers ; 
and,  as  in  the  smaller  arteries,  a  gradual  shrinking  in  calibre  ensues  in  these 
vessels,  when  the  distendmg  pressure  of  the  blood  is  taken  off,  by  the  ex- 
tinction or  impairment  of  the  force  of  the  heart  on  the  approach  of  deatli. 


*  Mailer's  Archiv,  1847.  p.  232. 
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From  the  ezperimeDts  of  Dr.  Parry,  it  would  appear  that  the  contraction 
thus  ensoingy  proceeds  considerably  beyond  what  would  be  produced  by 
elasticity  alone,  and  that  it  relaxes  after  death,  when  vitality  is  completely 
extmct,  80  that  the  artery  widens  again,  to  a  certain  point,  at  which  it  is 
finllj  maintained  by  its  elasticity. 

V£INS. 

Mode  of  distribution. — The  yeins  are  minified  throughout  the  Veim,  their 
body,  fa'ke  the  arteries,  hut  there  are  some  differences  in  their  fj^^^' 
proportionate  number  and  size,  as  well  as  in  their  anangement, 
viiich  require  to  be  noticed. 

In  most  regions  and  oigans  of  the  body,  the  yeins  are  more 
nnmerous  and  also  laiger  than  the  arteries,  so  that  the  venous 
system  is  altogether  more  capacious  than  the  arterial,  but  the 
proportionate  capacity  of  the  two  cannot  be  assigned  with  exact- 
ness. The  pulmonary  veins  form  an  exception  to  this  rule,  for 
they  do  not  exceed  in  capacity  the  pulmonuy  arteries. 

The  veins  are  ananged  in  a  superficial  and  deep  set,  the  for-  Superficial 
mer  running  immediately  beneath  the  skin,  and  thence  named        ^^' 
subcutaneous,  the  latter  commonly  accompanying  the  arteries, 
and  named  vena  comites  vel  satellites  arteriarum.     The  large  Veii» 
arteries  have  usually  one  accompanying  vein,  and  the  medium-  **"***•• 
sized  and  smaller  arteries  two  ;  but  there  are  exceptions  to  this 
rule:  thus  the  veins  within  the  skull  and  spinal  canal,   the 
kepatic  veins,  and  the  most  considerable  of  those  belonging  to 
the  bones,  ran  apart  from  the  arteries. 

The  communications  or  anastomoses  between  veins  of  consi- 
derable size,  are  more  frequent  than  those  of  arteries  of  equal 
magnitude. 

Structure. — The  veins  have  much  thinner  coats  than  the  Stmctme 
arteries,  and  collapse  when  cut  across  or  emptied ;  whereas  a  ^®*°** 
cut  artery  presents  a  patent  orifice.  Notwithstanding  their 
<^<nnpaiative  thinness,  however,  the  veins  possess  considerable 
strength,  more  even,  according  to  some  authorities,  than  arteries 
of  the  same  calibre.  The  number  of  their  coats  has  been  differ- 
ently reckoned,  and  the  tissues  composing  them  differently  de- 
scribed by  different  writers,  and  this  discrepancy  of  statement 
^  perhaps  partly  due  to  the  circumstance  that  all  veins  are  not 
perfectly  alike  in  structure.  In  most  veins  of  tolerable  size, 
three  coats  may  be  distinguished,  which,  as  in  the  arteries,  have 
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external       been  named  external,  middle,  and  internal.     The  external  coal 

^^^  is  thin,  but  strong  and  tough :  it  is  composed  of  fibres,  and 

bundles  of  fibres,  of  the  same  nature  as  those  of  the  cellular  and 
fibrous  tissues,  interlacing  in  all  directions,  with  some  elastic 

izmer  coat,  fibres  intermixed.  The  internal  coat  is  less  brittle  than  that  of 
the  arteries,  and  therefore  admits  of  being  more  easily  peeled  off 
without  tearing ;  but  in  other  respects  the  two  are  very  much 
alike.  That  of  the  veins  consists  inwardly  of  an  epithelium,  as 
in  the  arteries,  and  next  to  that,  of  one  or  more  layers  of  very 
fine  elastic  fibres,  though  not  all  of  equal  fineness,  forming  close 
longitudinal  reticulations,  with  or  without  portions  of  perforated 
membrane.  Between  the  external  and  internal  coats,  are  one, 
two,  or  even  more  layers  of  fibres,  which  may  be  said  to  consti- 

middlecoat  tute  the  middle  coat.  These  layers  consist  of  fibres,  agreeing 
in  all  respects  with  the  white  or  waved  filaments  of  the  cellular  or 
areolar  tissue,  either  quite  pure,  or  mixed  in  one  or  other  of  the 
layers  with  a  greater  or  less  amount  of  fibres  resembling  those 
of  the  middle  coat  of  the  arteries,  that  is,  having  the  anatomical 
characters  of  the  plain  muscular  fibres.  The  fibres  usually  run 
circularly  in  one  of  these  layers,  and,  when  another  is  present, 
its  fibres  are  longitudinal,  oblique,  or  irregular.  According  to 
Dr.  Chevers,*  in  the  deep  as  well  as  in  some  of  the  superficial 
veins  of  the  trunk  and  neck,  the  middle  coat  is  composed  of  se- 
veral layers  of  circular  fibres,  with  only  here  and  there  a  few 
that  take  a  longitudinal  course ;  whilst  that  of  the  veins  of  the 
limbs,  whether  superficial  or  deep,  consists  of  a  circular  layer,  and 
immediately  within  that  a  strong  layer  of  longitudinal  fibres. 
The  muscular  tissue  of  the  auricles  of  the  heart  is  prolonged 
for  some  way  on  the  adjoining  part  of  the  vense  cavse  and  pul- 
monary veins.  The  veins  in  the  cancelli  of  bones,  those  which 
form  the  sinuses,  or  at  least  the  lining  of  the  sinuses  of  the  dura 
mater,  as  well  as  the  veins  of  the  cavernous  body  of  the  penis, 
being  supported  by  firm  structures,  have  thinner  coats  ;  but  it 
seems  to  be  an  error  to  deny  to  them  all  but  the  internal  coat. 

The  coats  of  the  veins  are  supplied  with  nutrient  vessels,  vasa 
vasorumj  in  the  same  manner  as  those  of  the  arteries.  Nerves 
have  not  been  demonstrated  in  the  coats  of  veins  generally ;  but 
some  observers  have  succeeded  in  tracing  small   branches  of 


Nutrient 
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*  Medical  Gazette,  1845,  p.  638. 
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Dcnres  on  tbe  vena  cava  inferior,  where  it  passes  behind  the  liver, 
and  filaments,  supposed  to  be  nervous,  have  been  seen  by  Pap- 
penbeim  on  some  of  the  cerebral  veins. 

Vit^  properties, — Veins,  when  in  a  healthy  condition,  appear  to  he  almost  Contncti- 
devoid  of  sensihility.  They  possess  vital  contractility,  which  shews  itself  lity. 
in  the  Bsme  manner  as  that  of  the  arteries,  hut  is  greatly  inferior  in  degree, 
tad  nradi  less  manifest.  The  muscular  parts  of  the  great  veins,  near  the 
sorieles  of  the  heart,  on  heing  stimulated,  in  recently  killed  quadrupeds, 
exhibit  quick  and  decided  contractions,  somewhat  resembling  those  of  the 
toricles  themselves. 


veins. 


Fig.  68'.» 


Valves. — Most  of  the  veins  are  provided  with  valves,  a  me-  Valves  of 
cLanical  contrivance  beautifully  adapted  to  prevent  the  reflux  of 
the  blood.  The  valves  are  formed  of  semilunar  folds  of  the 
lining  membrane,  strengthened  by  some  included  fibro-cellubir 
tissue,  which  project  obliquely  into  the  vein.  Most  commonly 
two  such  folds  or  flaps  are  placed  opposite  each  other  (fig.  68^,  a); 

the  convex  border  of  each, 
which,  according  to  Hallcr, 
forms  a  parabolical  curve, 
is  connected  with  the  side 
of  the  vein ;  the  other 
edge  is  free,  and  points 
towards  the  heart,  or  at 
least  in  the  natural  direc- 
tion of  the  current  of  the 
blood  along  the  vessel,  and 
the  two  flaps  obliquely 
incline  towards  each  other  in  this  direction.  Moreover,  the  wall 
of  tbe  vein  immediately  above  (or  nearer  the  heart  than)  the 
curved  line  of  attachment  of  the  valves,  is  dilated  into  a  pouch 
or  mtM  on  either  side  (fig.  68',  b  a),  so  that  when  distended  with 
blood  or  by  artificial  injection,  the  vessel  bulges  out  on  each 
side,  and  thus  gives  rise  to  the  appearance  of  a  knot  or  swelling 
▼berever  a  Talve  is  placed  (as  in  fig.  c).  From  the  above 
description,  it  is  plain  that  the  yalves  are  so  directed  as  to  offer 


*  Diagrams  shewing  valves  of  veins.  A.  Part  of  a  vein  laid  open  and 
^read  oot,  with  two  pairs  of  valves,  b.  Longitudinal  section  of  a  vein, 
showing  the  apposition  of  the  edges  of  the  valves  in  their  closed  state, 
c.  Portion  of  a  distended  vein,  exhibiting  a  swelling  in  the  situation  of  a 
pwr  of  Tslves. 
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no  obstacle  to  the  blood  in  its  onward  flow,  but  that  when  from 
pressure  or  any  other  cause  it  is  driven  backwards,  the  refluent 
blood,  getting  between  the  dilated  wall  of  the  vein  and  the 
flaps  of  the  valve,  will  press  them  inwards  until  their  edges 
meet  in  the  middle  of  the  channel  and  close  it  up. 

The  valvular  folds  are  usually  placed  in  pairs,  as  above  described  ;  in  the 
veins  of  the  horse  and  other  large  quadrupeds  three  are  often  found  ranged 
round  the  inside  of  the  vessel,  but  this  rarely  occurs  in  the  human  body. 
On  the  other  hand,  the  valves  are  placed  singly  in  some  of  the  smaller 
veins,  and  in  large  veins  single  valves  are  not  unirequently  placed  over  the 
openings  of  smaller  entering  branches ;  also  in  the  right  auricular  sinus  of 
the  heart  there  is  a  single  crescentic  fold  at  the  orifice  of  the  vena  cava 
inferior,  and  another  more  completely  covering  the  opening  of  the  principal 
coronary  vein. 

Many  veins  are  destitute  of  valves.  Those  which  measure  less  than  a 
line  in  diameter  rarely,  if  ever,  have  valves.  Valves  are  wanting  in  the 
trunks  of  the  superior  and  inferior  venae  cavss,  in  the  trunk  and  branches  of 
the  portal  vein,  in  the  hepatic,  renal  and  uterine  veins ;  also  in  the  sper- 
matic veins  of  the  female.  In  the  male,  these  last-mentioned  veins  have 
valves  in  their  course,  and  in  either  sex  a  little  valve  is  occasionally  found 
in  the  renal  vein,  placed  over  the  entrance  of  the  spermatic.  The  pulmo- 
nary veins,  those  within  the  cranium  and  vertebral  canal,  and  those  of  the 
cancellated  texture  of  bone,  as  well  as  the  trunk  and  branches  of  the  umbi- 
lical vein,  are  without  valves.  Valves  are  not  generally  found,  and  when 
present  are  few  in  number,  in  the  azygos  and  intercostal  veins.  On  the 
other  hand,  they  are  numerous  in  the  veins  of  the  limbs  (and  especially  of 
the  lower  limbs),  which  are  much  exposed  to  pressure  in  the  muscular 
movements,  or  from  other  causes,  and  have  often  to  conduct  the  blood 
against  the  direction  of  gravity.  No  valves  are  met  with  in  the  veins  of 
reptiles  and  fishes,  and  not  many  in  those  of  birds* 
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CAPILLARY    VESSELS. 

That  the  blood  passed  from  the  arteries  into  the  veins  was  of 
course  a  necessary  part  of  the  doctrine  of  the  circulation,  as  de- 
monstrated by  Harvey ;  but  the  mode  in  which  the  passage  took 
place  was  not  ascertained  until  some  time  after  the  date  of  his 
great  discovery.  The  discovery  of  the  capillary  vessels,  and  of 
the  course  of  the  blood  through  them,  was  destined  to  be  one 
of  the  first  fruits  of  the  use  of  the  microscope  in  anatomy  and 
physiology,  and  was  reserved  for  Malpighi  (in  1661),  to  whose 
rare  sagacity  these  sciences  have  been  so  greatly  indebted  for 
their  advancement. 
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When  the  web  of  a  frog's  foot  is  Tiewed  through  a  microscope  Wow  tm. 
of  moderote  power  (as  in  Rg.  69'),  the  blood  is  seen  passing 
„.    gg, «  rapidly  along  the  small  arteries, 

,  and  thence  more  slowly  through 

a  network  of  finer  channels,  by 
which  it  is  conducted  into  the 
veins.     These  small  vessels,  in- 
terposed   between     the     finest 
branches  of  the  arteries  and  the 
commencing  veins,  are  the  capil- 
lary veeselfl.    They  may  be  seen 
also  in  the  lungs  or  mesentery 
of  the  frog  and  other  batrachi> 
SOB,  and  in  the  tail  and  gills  of  their  larvte ;  also  in  the  tail  of 
nnall  fishes ;  in  the  mesentery  of  mice  or  other  small  quadru- 
peds; and  generally,  in  short,  in  the  transparent  vascitlar  parts 
of  animals  which  can  readily  be  brought  under  the  microscope. 
These  vessels  can  also  be  demonstrated  by  means  of  fine  injec- 
tions of  opaque  coloured  material,  not  only  in  membranous  parts, 
rach  as  those   above-men ti on ed,  but  also  in  more  thick  and 
opaque  tissues,  which  can  be  rendered  transparent  by  drying. 

The  capillary  vessels  of  a  part  are  most  commonly  arranged  in  umallj 
«  netwoA,  the  branches  of  which  are  of  tolerably  uniform  size,  ^^^ 
though  not  all  strictly  equal ;  thus  they  do  not  divide  into 
snalleT  branches  like  the  arteries,  or  unite  into  latger  ones  like 
the  veins ;  but  the  diameter  of  the  tubes,  as  well  as  the  shape 
ltd  size  of  the  reticular  meshes  which  they  form,  differs  in  dif- 
fereot  textnies.  Their  prevalent  size  in  the  human  body  may,  na. 
speaking  generally,  be  stated  at  from  sVavth  to  ToSoth  of  an 
inch,  as  measured  when  naturally  filled  with  blood.  But  they 
ue  Baid  to  be  in  some  parts  considerably  smaller,  and  in  others 
luger  than  this  standard :  thus,  Weber  has  measured  injected 
opilisries  in  the  brain,  which  he  found  to  be  not  wider  than 
TrVsth  of  an  inch,  and  Henle  has  observed  some  still  smaller, 
~~>^  both  cases  apparently  smaller  than  the  natural  diameter  of 
the  blood  corpuscles.  The  capillaries,  however,  when  deprived 
of  blood,  probably  shrink  in  calibre  immediately  after  death  ; 
ud  this  consideration,  together  with  the  fiict  that  their  distension 

*  C>pill«iy  blood-vi.^,=   .^   .....  «.,.,  .,. 
^iMmwHi).    The  orrawB  indicate  the  course  oi 
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by  artificial  injection  may  exceed  or  fall  sliort  of  what  is  natural, 
should  make  us  hesitate  on  such  evidence  to  admit  the  existence 
of  vessels  incapable  of  receiving  the  red  particles  of  the  blood. 
The  diameter  of  the  capillaries  of  the  marrow,  or  of  the  medul- 
lary membrane,  is  stated  as  high  as  f^^th  of  an  inch.  In  other 
parts,  their  size  varies  between  these  extremes :  it  is  small  in 
the  lungs,  small  also  in  muscle  ;  larger  in  the  skin  and  mucous 
membranes.  According  to  Mr.  Toynbee,  the  extreme  branches 
of  the  arteries  and  the  commencing  veins  in  certain  parts  of  the 
synovial  membranes  are  connected  by  loops  of  vessels,  which  are 
dilated  at  their  point  of  flexure  to  a  greater  size  even  than  the 
vessels  which  they  immediately  connect,  and  such  can  scarcely 
with  propriety  be  termed  capillaries. 
Character  There  are  diflbrences  also  in  the  size  or  width  of  the  meshes 
ofcapiihffy  of  the  Capillary  network  in  different  parts,  and  consequently  in 
the  number  of  vessels  distributed  in  a  given  space,  and  the 
amount  of  blood  supplied  to  the  tissue.  The  network  is  very 
close  in  the  lungs  and  in  the  choroid  coat  of  the  eye,  close  also 
in  muscle,  in  the  skin,  and  in  most  parts  of  the  mucous  mem- 
branes, in  glands  and  secreting  structures,  and  in  the  grey 
part  of  the  brain  and  spinal  cord.  On  the  other  hand,  it  has 
wide  meshes  and  comparatively  few  vessels  in  the  ligaments, 
tendons,  and  other  allied  textures.  In  infants  and  young  per- 
sons, the  tissues  are  more  vascular  than  in  after  life;  growing 
parts,  too,  are  more  abundantly  supplied  with  vessels  than  those 
which  are  stationary. 

The  figure  of  the  capillary  network  is  not  the  same  in  all 
textures.     In  many  cases  the  shape  of  the  meshes  seems  accom- 
modated to  the  arrangement  of  the  elements  of  the  tissue  in 
which  they  lie.     Thus  in  muscle,  nerve,  and  tendon,  the  meshes 
are  long  and  comparatively  narrow,  and  run  conformably  with 
the  fibres  and  fasciculi  of  these  textures  (fig.  70^).     In  other 
parts  the  meshes  are  rounded  or  polygonal,  with  no  one  dimen- 
sion greatly  predominating   (fig.  71').      In   the  smaller-sized 
papillffi  of  the  skin  and  mucous  membranes,  the  vessels  of  the 
network  are  often  drawn  out  into  prominent  loops. 
Stroctim  of       Structure  of  the  small^stzed  vessels  and  capillaries.     The 
ud^imdl     ^P^'^^^y  vessels  have  real  coats,  and  are  not  mere  channeb 
yeiaela.        drilled  in  the  tissue  which  they  pervade,  as  has  sometimes  been 
maintained.     In  various  parts  they  are  readily  separable  from  the 
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laronnditig  substance  or  purenchynia,  as  tn  the  bnin  and  retina, 
md  in  euch  cases  it  is  easy  to  display  their  independent  mem- 
biaooQs  parietes.     The  number,  as  well  as  the  structure  of  their 


cmt^  differs  according  to  the  size  of  tlie  vessels.  Capillaries  of 
a  diameter  less  than  j^^  th  of  an  inch  hare  but  a  single  coat, 
which  is  fomned  of  simple  homogeneous  transparent  mem- 
btane,  with  Ducleifonn  coipuscles  attached  at  interrala  on  the 
oater  surface,  or  inclosed  as  it  were  in  the  substance  of  the  mem- 
brane (fig,  72^.  Some  of  these  attached  or  imbedded  corpus- 
cles are  ronod,  others  oval,  the  latter  usually  lying  with  their 
Pig.  72r.J  Fig.  73'.§ 


long  diameter  parallel  to  the  axis  of  the  vessel.     In  vessels  one 
or  two  degrees  larger  (fig.  78'),  the  stracttue  u  more  complex. 

*  Injected  capillary  vessels  of  muscle,  seen  with  a  low  nagni^ing  power. 

t  Injected  capillane*  of  the  skiu  magnified. 

t  Cuilkiy  Tesseis  from  the  pia  mater  of  the  sheep,  with  Ducteifenn 
MJUBckg,    After  HeoH.    Mngnified  200  diameters. 

i  Fit.  73'  represents  a  minute  artery,  treated  with  acetic  acid,  and  mag- 
lioed  ibaut  £00  diameters  (after  Heole').  a.  Cavity  of  the  TesGel  and  lonfi- 
tudinalljHliHposed  nuclei  of  the  primitive  membrtme ;  b,  b,  middle  coat  with 
(Ungated  coiposcles  disposed  circularly ;  e,  one  of  these  corpuscles ;  /,  an- 
'*^'  seen  endwise ;  c,  c,  external  coat,  with  tongitudinal  nuclei,  g,  g. 
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The  corpuscles  of  the  primitive  simple  membrane  are  more 
numerous  and  more  lengthened  (a)  ;  an  epithelium  exists  on  the 
inside  of  the  primitive  membrane,  and  on  its  outside  is  added  a 
layer  (6,  b)  containing  nucleiform  corpuscles,  elongated  in  a  direc- 
tion across  the  diameter  of  the  vessel  (cyf).     This  layer  corre- 
sponds with  the  middle  or  muscular  coat  of  the  arteries,  and 
accordingly,  in  vessels  of  somewhat  greater  size,  the  characteristic 
circular  fibres  of  that  tunic  appear  in  the  layer  in  question,  as  well 
as  the  nuclei.    Outside  of  all  is  the  cellular  coat  (c,  c),  marked  by 
longitudinal  nuclei  (^ ,  g).    In  vessels  of  ^th  of  an  inch  in  dia- 
meter, the  striated  or  perforated  membrane  may  be  discovered ; 
but,  as  formerly  stated,  this  may  be  wanting  altogether.      In  ves- 
sels of  still  larger  size,  the  primitive  membrane,  with  its  longitudi- 
nal corpuscles,  may  have  disappeared,  and  it  generally  does  disap- 
pear in  the  arteries ;  in  other  cases,  according  to  Henle,  (on  whose 
statements  the  present  description  is  founded,)  it  is  converted 
into  or  is  supplanted  by  one  or  more  layers  of  longitudinal  fibres, 
partly  pale,  flattened,  and  parallel,  and  partly  of  the  nuclear 
or  elastic  kind.     This  longitudinal-fibrous  coat  is  seen  in  many 
of  the  veins^  between  the  circular-fibrous  coat  and  the  fenestrated 
membrane,  or,  when  the  latter  is  wanting,  immediately  under  the 
epithelium.     In  small  arteries  and  veins,  but  two  or  three  re- 
moves from  the  capillaries,  no  difference  in  structure  can  be 
perceived  between  the  two  kinds  of  vessels. 

Vital  con-  Vital  propertiet, — ^From  the  share  which  the  capillaries  take  in  many 

tractility.  vital  actions,  both  healthy  and  diseased,  and  especially  from  the  part  they 
have  been  supposed  to  play  in  the  process  of  inflammation,  much  pains  has 
naturally  been  bestowed  to  find  out  whether  they  are  endowed  with  vital 
contractility.  There  is  still,  however,  a  difference  of  opinion  on  this  ques- 
tion ;  and,  although  the  weight  of  evidence  is,  on  the  whole,  in  iavour  of  the 
existence  of  this  property  in  the  capillaries,  it  must,  nevertheless,  be  con- 
fessed that  the  proof  is  by  no  means  so  positive  and  clear  as  in  the  case  of 
the  small  arteries.  The  chief  grounds  on  which  it  is  affirmed  are  the  two 
following,  which  rest  on  the  testimony  of  various  competent  observers,  who 
have  made  the  question  as  to  the  irritability  of  the  capillaries  the  subject  of 
experimental  inquiry ;  viz.,  Ist.  That  stimulants,  such  as  alcohol,  oil  of  tur- 
pentine, pepper,  and  ice  or  ice-cold  water,  applied  to  the  frog*8  foot  or 
mesentery,  cause  the  capillary  vessels  to  shrink  in  diameter,  and  that  this 
contraction  is  speedily  followed  by  their  dilatation  beyond  their  natural 
capacity  and  by  retardation  of  the  blood ;  the  shrinking  of  the  vessels  being 
attributed  to  the  direct  operation  of  the  stimuli  on  their  contractility,  and 
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their  sxibseqaent  dilatation  to  the  temporary  exhaustion  of  that  property, 
conseq[aeDt  on  its  previous  undue  excitation.  2ndly.  That  when  the  vessels 
are  pretematurally  dilated,  in  the  way  above  described,  or  by  the  action  of 
ammoois  or  common  salt,  they  may,  after  a  time,  be  made  to  contract  to 
thdr  Qsuai  size  by  the  respplication  of  stimuli. 

Termmatwn  of  arteries. — The  only  known  termination  of  arteries  is  in  ^^^^  - 

reins,  ud  this  takes  place  by  means  of  capillary  vessels  of  some  of  the  termination 

forms  above  described,  unless,  perhaps,  in  the  interior  of  erectile  organs,  to  of  arteries. 

be  specially  referred  to  hereafter,  in  which  it  has  been  supposed  by  some 

aoaUMnists  that  small  arteries  open  into  wide  venous  cavities,  without  the 

intervention  of  capillaries.     Additional  modes  of  termination  have,  however.  Other 

been  assumed  to  exist.    Thus,  it  was  believed  that  branches  of  arteries  °*^®*» 

Buuxned  or 

ended  in  exhalent  vessels,  which,  in  their  turn,  terminated  by  open  orifices  gappoaed. 
on  the  skin,  on  the  surface  of  different  internal  cavities,  or  in  the  cellular 
tisme ;  other  arterial  branches  were  supposed  to  be  continued  into  the  ducts 
of  secreting  glands,  and  it  was,  moreover,  imagined  that,  besides  the  red 
capillaries,  there  existed  finer  vessels,  which  passed  between  the  arteries  and 
the  veins,  and  from  their  smallness  were  able  to  convey  only  the  colourless 
part  of  the  blood.  The  existence  of  these  colourless  or  "  serous  "  vessels,  ^*** 
as  they  were  called  (vasa  serosa,  vasa  non  rubra),  was  held,  by  most  autho- 
rities^ to  be  universal,  by  others  it  was  assumed  as  necessary,  at  least,  in 
the  colourless  textures;  but  these  views  have  now  been  generally  aban- 
doned, although  they  long  prevailed  almost  without  question,  and  were 
made  the  basis  of  not  a  few  influential  doctrines  in  pathology  and  practical 
medicine. 

EreetiUj  or  cavernous  tissue. — By  this  tenn  is  imderstood  a  peculiar  struo-   Erectile 
tore,  forming  the  principal  part  of  certain  organs  which  are  capable  of  being  ^^^^i 
rendered  turgid,  or  erected,  by  distension  with  blood.    It  consists  of  dilated 
<md  fieely  interconmiunicating  branches  of  veins,  into  which  arteries  pour 
their  blood,  occupying  the  areoln  of  a  network  formed  by  fibrous,  elastic, 
and  probably  contractile  bands,  named  trabecidss,  and  inclosed  in  a  disten- 
sible fibrous   envelope.    This  peculiar  arrangement  of  the  blood-vessels 
BCBnsely  deserves  to  be  regarded  as  constituting  a  distinct  texture,  though 
reckoned  as  such  by  some  writers ;  it  is  restricted  to  a  very  few  parts  of  the 
^7,  and  in  these  is  not  altogether  uniform  in  character  ;  the  details  of  its 
■^cture  will,  therefore,  be  considered  with  the  special  description  of  the 
organs  in  which  it  occurs. 

DEVELOPMENT  OF   BI.00D-VSSSEU9. 

The  first  vessels  which  appear  are  formed  within  the  ovum,  in  the  ger-  Formation 
minal  membrane,  and  the  process  subsequently  goes  on  in  growing  parts  of  hlood- 
the  animal  body.  New  vessels,  also,  are  formed  in  the  healing  of  wounds 
&od  sores,  in  the  organization  of  effused  lymph,  in  the  restoration  of  lost 
P^rta,  and  in  the  production  of  adventitious  growths.  Passing  over  the 
^vUer  accounts,  the  following  may  serve  as  an  outline  of  the  process,  as 
dedaoed  from  the  observations  of  Schwann,  on  the  formation  of  vessels  in 
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From  cells. 


the  gennina]  membrane  of  the  incabated  egg,  and  in  the  growing  tail  of 
batrachian  larvro,  repeated  and  confirmed  as  they  have  recently  been,  in  the 
latter  case,  by  KoUiker. 

The  smaller  vessels  and  capillaries  originate  from  nucleated  cells  similar 
to  those  which  at  first  constitute  the  different  parts  of  the  embryo.  The 
cell-wall,  or  envelope,  of  these  cells, 
shoots  out  into  slender  pointed 
processes,  tending  in  different  di- 
rections, so  that  they  acquire  an 
irregularly  star-shaped  or  radiated 
figure.  The  prolongations  from 
neighbouring  cells  encounter  one 
another,  and  join  together  by  their 
ends,  and  the  irregularly  ramified 
or  reticular  cavities  thus  produced 
are  the  channels  of  rudimentary 
capillaries.  It  is  in  this  way,  ac- 
cording to  Schwann,  that  the  net- 
work of  vessels  begins  in  the  vas- 
cular area  of  the  germinal  mem- 
brane. In  growing  parts,  where 
new  vessels  arc  formed  in  the 
vicinity  of  those  already  existing, 
as  represented  in  the  adjoining 
figure  (74'),  not  only  do  the  pro- 
cesses of  the  stellate  cells  join  those 
of  neighbouring  cells,  but  some  of 
them  meet  and  join  with  similar 
pointed  processes  which  shoot  out 
from  the  sides  of  neighbouring 
capillary  vessels,  and  in  this  man- 
ner the  new  vessels  are  adopted 
into  the  existing  system.  The 
junctions  of  the  cells  with  each 
other  or  with  capillary  vessels  are,  at  first,  of  great  tenuity,  and  con- 
trast strongly  with  the  central  and  wider  parts  of  the  celb ;  they  appear 
then  to  be  solid,  but  they  afterwards  become  pervious  and  gradually 
widen,  blood  begins  to  pass  through  them,  and  the  capillary  network 
acquires  a  tolerably  uniform  calibre.    The  original  vascular  network  may 


*  Capillary  blood-vessels  of  the  tail  of  a  very  young  frog  larva.    Magni- 
fied 350  diameters.    After  Kolliker.    a.  Capillaries  permeable  to  blood. 

b.  Fat  granules,  attached  to  the  walls  of  the  vessels  and  concealing  nuclei. 

c.  Hollow  prolongation  of  a  capillary,  ending  in  a  point,  d,  A  branched 
cell,  contaming  a  nucleus  and  fat  granules,  and  communicating  by  three 
branches  with  prolongations  of  capillaries  already  formed,  e,  aiood  cor- 
puscles. 
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become  closer  by    the  fonnation  of  new  yeBsels  in  its  interstices,  and 
this  is  effected  by  similarly  metanKM^hosed  cells,  arising  in  the  areolss, 
and  joinix^  at  varioiis  points  with  the  surrounding  ressels,  and  also,  according 
to  KoQiker,  simply  by  pointed   off-shoots  from  the  existing   capillaries 
stRtduQg  across  the  intervals  and  meeting  from  opposite  sides,  so  as  when 
enkiged  to  form   new  connecting  arches.     From  obseryations  made  on 
the  fetal  membranes  of  sheep,  Mr.  Paget  has  found  that  the  mode    of 
fonnation  of  capillaries  described  by  Kolliker  in  batrachians,  holds  good 
ako  in  mammiferous  animals.*    The  simple  homogeneous  coat  of  the  capil- 
laries is  thus  formed  out  of  the  walls  of  the  coalescing  cells ;  the  nuclei 
on  the  capillaries  seem,  however,  too  numerous  to  be  accounted  for  merely 
bj  the  nuclei  of  these  cells.    Whilst  the  finest  capillaries  retain  this  simple 
structure,  those  that   are  laiger  acquire  the  additional  coats  already  de- 
scribed, and  it  seems  probable  that  the  smaller  arteries  and  veins  are  formed 
in  the  same  manner ;  indeed,  it  would  seem  not  unreasonable  to  presume,  that 
the  several  gradations  of  structure  seen  as  permanent  conditions  in  vessels 
of  sQccessivelj  larger  calibre,  may  represent  the  successive  steps  by  which  a 
ressel,  having  originally  the  small  size  and  the  simple  membrane  of  a  fine 
capillary,  increases  in  width  and  acquires  the  complex  tunics  of  a  vein  or 
Bitery.    Further  observations,  however,  are  required  on  this  point.    Kol- 
liker states,  that  many  vessels  which  eventually  attain  a  medium  size,  are 
originally  deriTed  from  round  cells,  which  unite  in  single  or  double  rows 
and  forai  the  primitive  simple  membranous  tube  of  such  vessels,  by  coales- 
cence of  their  cavities  and  walls.    He  thinks  that,  in  other  moderate  sized 
vessels,  the  process  of  formation  is  the  same  as  in  the  case  of  the  heart  and 
the  large  venous  and  arterial  trunks,  which  are  formed  not  after  the  manner 
of  the  capillaries,  but  in  the  way  described  by  most  preceding  embryo- 
logists,  namely,  by  an  agglomeration  of  cells  in  the  situation  of  the  future 
heait  and  along  the  line  of  the  great  vessels,  forming  at  first  a  solid  mass, 
bnt  subsequently  becoming  hollow  within  by  liquefiiction  in  the  centre, 
whilst  the  circumferential  cells  are  metamorphosed  into  the  fibres  of  the 
heart  and  the  seyeral  tissues  constituting  the  coats  of  the  vessels. 

The  blood-vessels  may  be  said  to  increase  in  size  and  capacity  in  propor^  Increaae  of 
tion  to  the  demands  made  on  their  service.  Thus,  as  the  uterus  enlarges  hlood-vea- 
in  pregnancy,  its  vessels  become  enlarged,  and  when  the  main  artery  of  a 
Vnnb  is  tied,  or  otherwise  permanently  obstructed,  collateral  branches,  ori- 
ginaDy  small  and  insignificant,  augment  greatly  in  size,  to  afford  passage  to 
the  increased  share  of  blood  which  they  are  required  to  transmit,  and  by 
this  admirable  adaptation  of  them  to  the  exigency,  the  circulation  is  restored, 
in  gQch  cases,  an  increase  takes  place  in  length,  as  well  as  in  diameter,  and 
accordingly  the  vessels  very  commonly  become  tortuous. 

*  Bopplemcnt  to  Muller's  Physiology,  by  Baly  and  Kirkes,  1848,  p.  104. 
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ABSORBENT   OR  LYMPHATIC  SYSTEM. 

Under  this  head  we  include  not  only  the  vessels  specially 
called  lymphatics,  together  with  the  glands  belonging  to  them, 
but  also  those  named  lacteal  or  chyliferous,  which  form  part  of 
the  same  system,  and  differ  in  no  respect  from  the  former,  save 
that  they  not  only  carry  lymph  like  the  rest,  but  are  also  em- 
ployed to  take  up  the  chyle  from  the  intestines  during  the  pro- 
cess of  digestion  and  convey  it  into  the  blood.  An  introductory 
outline  of  the  absorbent  system  has  already  been  given  at  page 
Ixxxv. 

A  system  of  lymphatic  vessels  is  superadded  to  the  sanguife- 
rous in  all  classes  of  vertebrated  animals,  but  such  is  not  the 
case  in  the  invertebrata ;  in  many  of  these,  it  is  true,  the  san- 
guiferous vessels  convey  a  colourless  or  nearly  colourless  blood, 
but  no  additional  class  of  vessels  is  provided  for  conveying  lymph 
or  chyle,  at  least  none  such  has  hitherto  been  detected. 

Distribution. — In  man  and  those  animals  in  which  they  aie 
present,  the  lymphatic  vessels  are  found  in  nearly  all  the  textures 
and  organs  which  receive  blood;  the  exceptions  are  few,  and 
with  the  progress  of  discovery  may  yet  possibly  disappear. 

Lymphatics  have  not  as  yet  been  traced  in  the  substance  of 
the  brain  and  spinal  cord,  though  they  exist  in  the  membranous 
envelopes  of  these  parts ;  nor  have  they  been  detected  within  the 
eyeball,  or  in  the  placenta  and  foetal  envelopes.  It  is  true  that 
some  anatomists  have  succeeded  in  injecting  what  they  conceive 
to  be  plexuses  of  lymphatic  vessels  in  the  cornea  of  the  eye  and 
in  the  umbilical  cord,  but  it  has  not  been  satisfactorily  shewn 
that  the  injection  in  these  cases  had  really  passed  into  lymphar 
tics.  I  have  distinctly  seen  lymphatic  vessels,  distended  with 
their  own  lymph,  on  the  surface  of  an  eye  which  had  repeatedly 
suffered  from  chronic  inflammation ;  but  in  this  case  the  vessels 
appeared  to  be  in  or  immediately  beneath  the  conjunctival  mem- 
brane. 

In  the  different  regions  of  the  body,  and  in  the  several  inter- 
nal viscera,  the  lymphatics  are  arranged  in  a  superficial  and  a 
deep  set.  The  former  run  underneath  the  skin  or  under  the 
membranous  coats  immediately  enveloping  the  organs  in  which 
they  are  found ;  the  latter  usually  accompany  the  deep-seated 
blood-vessels.     The  principal  lymphatic  vessels  of  a  part  exceed 


LYMPHATIC    VESSELS.  CClxi 

the  veins  in  number,  but  fall  ebort  of  tbem  in  size ;  they  also 
anastomose  or  intercommunicate  much  more  frequently  than  the 
veins  alongside  of  which  they  run. 

Origin. — Tbis  may  be  either  superficial  or  deep ;  that  is,  tbe  Origin  ia 
lymphatics  may  arise  immediately  underneath  free  surfaces,  botb  ^^^^ 
external  and  internal,  as  for  example  those  of  tbe  skin  and  mu- 
cous membranes,  or  deeply  in  tbe  substance  of  oigans. 

In  the  superficial   mode  of  origin,   tbe    lymphatics   most  Soperficial. 
generally  arise  in  form  of  networks  or  plexuses  out  of  whicb 
single  vessels   emerge  at  various  points  and  proceed  directly  to 
lymphatic  glands  or  to  join  larger  lymphatic  trunks.     These  Plezmet  of 
plexuses  of  origin  for  tbe  most  part  consist  of  several  strata,  ^"8^* 
becoming  finer  as  they  approacb  tbe  suriace,  in  respect  botb  of 
the  calibre  of  tbe  vessels  and  the  closeness  of  their  reticulation. 

Tbis  is  sbewn  in  the  adjoining  figure  (76'), 
which  is  meant  to  represent  tbe  lymphatic 
plexuses  of  tbe  skin.  But  even  tbe  most 
superficial  and  finest  network  is  composed 
of  vessels  whicb  are  larger  than  tbe  san^ 
guiferous  capillaries.  They  do  not  open  on 
the  sur&ce,  as  was  at  one  time  supposed, 
and  tbe  fluids  wbicb  they  imbibe  must  pass 
into  them  by  transudation. 

In  some  situations  the  plexuses  of  origin  have  much  the  appearance  of  Alleged 
strata  of  intercommunicating  cells,  and  accordingly  the  lymphatics  have  ^^9"^  ^^ 
been  sometimes  described  as  arising  from  small  cellular  cavities.  A  charac- 
teristic example  of  the  appearance  referred  to  is  afforded  by  the  intestine  of 
the  turtle,  after  its  lymphatics  have  been  ii^ected  with  mercury ;  these  ves- 
sels sre  then  seen  to  emcige  from  what  has  all  the  appearance  of  a  dense 
ttntnm  of  small  ronnded  cells  filled  with  mercury  and  lying  beneath  the 
SQi&ce  of  the  mucous  coat.  This  appearance  is,  however,  to  be  regarded  as 
in  reality  produced  by  the  short  distended  branches  of  a  very  close  lymphatic 
^work,  and  transitions  are  accordingly  met  with  between  this  and  the 
more  usual  and  regular  forms. 

Bot  the  plexiform  mode  of  origin,  though  perhaps  the  most  common,  is  Origin  not 
not  muTersal.    According  to  recent  observations  by  Kolliker,  the  cutaneous  alwayB 
lymphatics  in  the  tail  of  batrachian  larvae  branch  out  in  an  arborescent  man-  P*®*™""- 
ner,  ud  do  not  unite  into  a  network ;  their  ultimate  branches,  or,  to  speak, 
pvbape,  more  properly,  their  commencing  radicles,  have  free  but  closed 


*  Lymphatic  vessels  of  tbe  skin  of  the  breast  irgccted, — after  Breschet.-— .-, 
superficial,  and  6,  deeper  plexus,  c.  A  lymphatic  vessel,  which  proceeded  to 
the  axillary  glands. 
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cDds^  not  dilated,  but  running  out  into  fine  points.  Again,  the  origin  of  the 
lacteals  in  the  intestinal  villi  is  by  many  held  to  be  peculiar.  It  was  sup- 
posed by  some  that  they  began  by  open  mouths  on  the  sui&ce  of  the  villi. 
Licberkuhn  conceived  that  there  was  a  single  opening  on  the  simunit  of  each 
villus  leading  to  a  cellular  cavity  within,  which  he  named  *^  ampullBy'*  and 
from  which  a  lacteal  vessel  proceeded.  Cruikshank,  from  what  he  saw  in 
examining  the  human  villi  when  they  were  distended  with  chyle,  was  led  to 
believe  that  each  of  these  processes  had  on  its  surface  several  orifices  of 
commencing  lacteals.  Others,  denying  the  reality  of  these  apparent  open- 
ings, still  differ  in  opinion  as  to-  the  arrangement  of  the  lacteal  vessels  within 
the  villi.  Some,  following  the  opinion  of  Mascagni  and  Meckel,  describe 
the  commencing  lacteals  of  a  viUus  as  arranged  in  a  plexus  like  its  blood- 
vessels ;  and  this  view,  which  is  also  supported  by  recent  observations  of 
E.  H.  Weber,  appears  to  me  the  most  probable.  Krause  describes  and 
figures  a  lacteal  taking  its  rise  in  a  villus  by  several  smaller  branches,  of 
which  some  appear  to  commence  by  a  free  extremity,  and  others  join  in  a 
plexus.  Henl^,  on  the  other  hand,  found  in  each  of  the  villi  only  a  single 
lacteal  branch  with  a  blind  dilated  extremity,  and  this  view,  or  one  substan- 
tially the  same,  is  supported  by  Herbst.* 

When  Ijnnpliatics  arise  deeply,  their  origin  is  hidden  from 
view,  and  the  precise  mode  in  which  it  takes  place  is  not  known. 
There  is,  however,  no  good  ground  for  supposing  that  it  difiers  in 
anj  essential  point  from  what  is  observed  in  the  more  obvious 
cases  already  referred  to. 

It  has  been  sometimes  maintained  that  the  lymphatics  of  glandular 
organs  communicate  at  their  origin  vrith  the  ducts;  but,  although  it  is 
no  uncommon  thing  for  matters  artificially  injected  into  the  ducts  of  glands, 
as,  fox  instance,  those  of  the  liver  and  testicle,  to  pass  into  the  lymphatics,  a 
careful  examination  of  such  cases  leads  to  the  conclusion  that  the  injected 
material  docs  not  find  its  way  from  the  ducts  into  the  lymphatics  by  any 
naturally  existing  communication,  but  by  accidental  Yupture  of  contiguous 
branches  of  the  two  classes  of  vessels.  It  seems  probable,  also,  that  the 
communications  often  held  to  exist  between  the  commencing  lymphatics, 
both  superficial  and  deep,  and  capillary  blood-vessels,  have  no  better  founda- 
tion, and  that  the  passage  of  injection  here  also  relied  on  as  evidence,  is  to 
be  accounted  for  in  the  same  way.  A  fact  mentioned  by  Kolliker  throws 
light  on  these  alleged  communications  with  sanguiferous  capillaries.  In 
investigating  the  lymphatics  of  the  tadpole's  tail  with  the  microscope,  that 
observer  not  unfrequeutly  noticed  that  blood  corpuscles  got  into  the  lym- 
phatics from  the  small  blood-vessels,  and  he  was  able  to  recognize  in  the 
living  animal  the  communications  by  which  they  passed.  At  first  he  looked 
on  these  communications  as  natural,  but,  after  repeated  and  careful  investi- 


*  Das  Lymphgeftisssystem  und  seine  Verrichtungen.  Qdtting.    1844. 
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gatioD3,  he  satisfied  himself  that  they  were  prodnced  accidentally  hy  contu- 
sion or  some  other  ii\jury  inflicted  on  the  parts. 

Structure. — The  lymphatic  vessels  have  much  thinner  coats  Coatiof 
than  die  arteries  or  veins,  so  thin  and  transparent  indeed  that  ^J^f^^^^^- 
the  contained  fluid  can  be  readily  seen  through  them.    KoIIiker 
describes  the  fine  lymphatics  which  he  saw  in  the  tail  of  batra- 
chisD  larvae  as  consisting  of  a  simple  homogeneous  membrane 
lite  that  of  the  sanguiferous  capillaries,  only  still  more  delicate, 
and  like  that  also  presenting  nucleiform  corpuscles,  which  were 
enveloped  in  groups  of  fine  granules.     The  vessels  were  jagged 
or  serrated  along  both  sides  with  sinuosities  and  pointed  denti- 
colatioos.     According  to  Henle,  the  commencing  lacteais  in  the 
intestinal  villi  consist  also  of  a  simple  membrane  with  elongated 
nucleiform  corpuscles  lying  in  a  longitudinal  direction. 

The  medium-siied  and  larger  lymphatics,  as  well  as  the  tho- 
rKic  duct,  are  admitted  by  all  anatomists  to  have  at  least  two 
coats,  and  some  assign  three,  besides  an  epithelium  on  the  inner 
sor&ce.    Mr.  Lane  describes  three,  namely,  an  internal,  which  is 
lined  by  the  epithelium,  a  middle  or  fibrous,  and  an  external, 
analogous  to  the  external  or  cellular  coat  of  the  blood-vessels. 
The  inner  tunic  is  thin  and  transparent,  also  extensible  and 
ekstic,  but  less  so  than  the  other  coats,  for  it  is  the  first  to  give 
way  when  the  vessel  is  unduly  distended ;  its  internal  surface  is 
coTered  with  a  simple  layer  of  scaly  epithelium,  as  in  the  blood- 
tesseb.    The  middle  or  fibrous  coat,  is  very  extensible  and 
elastic.     It   consists,  according  to  Mr.  Lane,  of  longitudinal 
fibres,  having  the  anatomical  characters  of  the  plain,  involuntary 
moscular  fibres,   freely  mixed  with   fibres   of  cellular   tissue. 
Herbst  describes  two  layers  of  plain  muscular  fibres  in  the  mid- 
dle tunic,  but  Mr.  Lane  states,  that,  although  a  few  may  be  dis- 
tinguished next  to  the  inner  coat,  taking  a  transverse,  and  others 
tn  oblique  direction,  the  great  majority  run  longitudinally.     The 
external  or  cellular  coat  resembles  that  of  the  blood-vessels,  like 
▼hick  it  possesses  considerable  extensibility  and  elasticity,  and  is 
composed  of  interlaced  fasciculi  of  areolar  tissue,  mixed  with 
some  ehstic  fibres. 

The  lymphatics  receive  vasa  vasorum,  which  ramify  in  their  VcsselB  and 
outer  and  middle  coats :  nerves  distributed  to  them  have  not  yet 
been  discovered,  although  their  probable    existence  has  been 
mfened  on  physiological  grounds. 
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Vital  properties, — That  the  lymphatics  are  endowed  with  vital  contracti- 
b'ty  is  shewn  hy  the  effect  of  mechanical  irritation  applied  to  the  thoracic 
duct,  as  well  as  hy  the  general  shrinking  and  emptying  of  the  lacteal  and 
lymphatic  vessels  on  their  exposure  to  the  contact  of  cold  air,  in  the  hodies 
of  animals  opened  immediately  after  death. 

Valves. — The  lymphatic  and  lacteal  vessels  aie  furnished 
with  valves  serving  the  same  office  as  those  of  the  veins,  and  for 
the  most  part  constructed  after  the  same  iashion.  They  gene* 
rally  consist  of  two  semi-lunar  folds  arranged  in  the  same  way  as 
in  the  valves  of  veins  already  described,  but  deviations  from  the 
usual  structure  here  and  there  occur.  Thus  Mr.  Lane  has  ob* 
served  some  valves  in  which  the  planes  of  the  semilunar  flaps 
were  directed  not  obliquely  but  transversely  across  the  vessel ; 
an  arrangement  calculated  to  impede  the  flow  of  fluid  in  both 
directions,  but  not  completely  to  intercept  it  in  either.  In  others, 
described  by  the  same  authority,  the  two  folds,  placed  transverse- 
ly as  before,  were  coalesced  at  one  end,  so  as  to  represent  a  trans- 
verse septum  with  an  incomplete  transverse  slit.  In  a  third 
variety,  he  found  the  valve  formed  of  a  circular  fold  correspond- 
ing with  a  constriction  outside,  and  probably  containing  circular 
contractile  fibres  capable  of  completely  closing  the  tube. 

Valves  are  not  present  in  all  lymphatics,  but  where  they  exist 
they  follow  one  another  at  much  shorter  intervals  than  those  of  the 
veins,  and  give  to  the  lymphatics,  when  much  distended,  a  beaded 
or  jointed  appearance.  Valves  are  placed  at  the  entrance  of  the 
lymphatic  trunks  into  the  great  veins  of  the  neck.  They  are 
wanting  in  the  reticularly  arranged  vessels  which  compose  the 
plexuses  of  origin  already  spoken  of;  so  that  mercury  injected 
into  one  of  these  vessels  runs  in  all  directions  so  as  to  fill  a 
greater  or  less  extent  of  the  plexus,  and  passes  along  the  sepa- 
rate vessels  which  issue  from  it. 

The  lymphatics  of  fish  and  naked  amphibia  are,  generally 
speaking,  destitute  of  valves,  and  may  therefore  be  injected  from 
the  trunks ;  in  the  turtle  a  few  valves  are  seen  on  the  larger 
lacteals  which  pass  along  the  mesentery,  but  none  on  those  upon 
the  coats  of  the  intestine ;  and  valves  are  much  less  numerous  in 
the  lymphatics  and  lacteals  of  birds  than  in  those  of  mammife- 
rous  animals. 

Absorbent  or  lymphatic  glands^  named  also  conglobate 
glands f  and  by  modem  French  writers,  lymphatic  ganglions,  are 
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small  sob'd  bodies  placed  in  the  couise  of  the  lymphatics  and     * 
lacteals,  through  which  the  contents  of  these  vessels  have  to  pass 
in  their  progress  towards  the  thoracic  or  the  right  lymphatic  duct. 
These  bodies  are  collected  in  numbers  along  the  course  of  the  where 
great  yessels  of  the  neck,  also  in  the  thorax  and  abdomen,  espe-  ^®*"*^- 
eiaUy  in  the  mesentery  and  alongside  the  aorta,  vena  cava  inferior 
sod  iliac  vessels.     A  few,  usually  of  small  size,  are  found  on  the 
eitemal  parts  of  the  head,  and  considerable  groups  are  situated 
in  the  axiUa  and  groin.    Some  three  or  four  lie  on  the  popliteal 
vessels,  and  usually  one  is  placed  a  little  below  the  knee,  but 
none  &rther  down*     In  the  arm  they  are  found  as  low  as  the 
elbow-joint. 

A  lymphatic  vessel  may  pass  through  two,  three,  or  even  more 
lymphatic  glands  in  its  couise,  whilst,  on  the  other  hand,  there 
are  lymphatics  which  reach  the  thoracic  duct  without  encounter- 
ing any  gland  in  their  way. 

The  size  of  these  bodies  is  very  various,  some  being  not  much  Sj»®  and 
bigger  than  a  h^mpseed,  and  others  as  large  or  larger  than  an       ^ 
almond  or  a  kidney-bean.    In  shape  too  they  present  differences, 
hot  most  of  them  are  round  or  oval. 
A  lymphatic  gland  essentially  consists  of  a  network  of  finely  Stmciure. 
^k'  7&  *   divided  lymphatic  vessels  on  and  between  which  cap- 
illary blood-vessels  are  ramified,   the  whole   being 
gathered  up  and  compacted   into  a  comparatively 
dense  mass  by  cellular  tissue,  which  at  the  surfiuse 
of  the  gland  forms    for    it   an    inclosing   capsule. 
The  lymphatics  or  lacteals  which  enter  a  gland  are 
named  inferent  or  afferent  vessels  (vasa  infer entia 
seu  afferentia)  (fig.  76',  a,  b)  and  those  which  issue 
from  it   efferent  vessels  {vasa  efferentia^)   (rf,   e). 
The    afferent    vessels,    on    approaching    a    gland, 
divide  into  many  small  branches  (&),  which  enter  the 
gland  and  by  their  further  ramifications,  which  are 
more  or  less  involved  and  tortuous,  form  within  it 
an  intricate  plexus  (c);  from  this  plexus  the  effer- 
ent vessels  proceed  in  form  of  small  branches  ((i), 
^hich  issue  firom  the  gland,  and  at  a  little  distance  beyond  it 

*  A  lymphatic  gland  injected  with  mercury  and  dried. — after  Hewson.-— 
« f>  inferent,  d  e  eSeieui  vessels,  communicating  with  c,  plexus  of  lymphatics 
within  the  gknd. 
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nnite  into  one  or  more  tranks  (e),  usually  larger  in  size  but 
fewer  in  number  than  those  of  the  afferent  yessels.  The  afferent 
and  efferent  vessels  are  therefore  continuous  with  each  otber 
within  the  gland,  and  the  cellular  cavities  described  by  some 
anatomists  as  intervening  between  them  and  serving  as  the  me* 
dium  of  their  communication,  appear  to  be  nothing  more  tban 
partial  dilatations  of  some  branches  of  the  common  connecting 
plexus. 

Uae  of  The  plexiform  branches  of  lymphatics  within  the  glands  mnst  evidently 

^P~"         be  collectively  more  capacious  than  the  afferent  or  efferent  vessels  with 
which  they  are  continuous,  and  hence  the  lymph  or  chyle  must  move  more 
slowly  through  them,  and  while  thus  detained  or  delayed  in  the  gland,  it  is 
brought  into  close  relation  with   the  blood  of  the  numerous   capillaries 
distributed  on  the  lymphatic  plexus,  and  is  thus  placed  in  the  most  favour- 
able  condition  for  receiving  matters  ftt>m  that  fluid,  or  for  yielding  up 
something  to  the  sanguiferous  system.    The  transmission  of  matters  from 
the  blood-vessels  to  the  lymphatics  within  the  glands,  or  the  mutual  in- 
terchange of  part  of  their  contents,  if  such  there  be,  would  seem  therefore 
to  take  place  not  by  means  of  inosculation  of  the  vessels,  but  by  transudation 
through  their  permeable  coats,  as  in  the  case  of  the  air  and  blood  in  the  lungs. 
Snbftitntet        In  a  gland  a  large  number  of  plexiform  lymphatic  vessels,  presenting  a 
S^/h!*        fi^'®*^  extent  of  surface  for  the  contact  of  lymph  and  for  the  distribution  of 
tilei,  and       sanguiferous  capillaries,  are  collected  into  a  compact  mass  of  small  compass ; 
birds.  but  in  fishes  and  reptiles  in  which  there  are  no  lymphatic  glands,  and 

in  birds,  in  which  there  are  very  few,  the  purpose  served   by  them  is 
accomplished  by  means  of  lymphatic  networks  occurring  in  various  parts 
of  the  body,  cspeciaUy  along  the  course  of  the  larger  arteries.*    lathis  lax 
or  expanded  form  of  lymphatic  gland,  as  it  might  be  considered,  capillary 
blood-vessels  are  distributed  on  the  lymphatic  plexus,  but  the  different 
elements  are  not  compacted  into  a  solid  mass. 
Glands  sup-       It  is  known  that  the  lymph  and  chyle  contain  a  greater  proportion  of 
r**^fi>f"       fihrin,   and  are   consequently  more  perfectly  coagulable  after  passing  the 
and  cor-        glands,  and  it  is   also   observed  that  the  proper  corpuscles  of  the  chyle 
puBclei.         and  lymph  are  most  abundant  in  that  which  is  obtained  by  puncturing  the 
small  branches  of  lacteals  or  lymphatics  on  the  glands.    From  this  latter 

*  Not  only  do  the  lymphatics  of  many  oviparous  vertebrata  surround  the 
larger  arteries  in  form  of  close  plexuses,  but,  according  to  Rusconi,  the  aorta 
and  mesenteric  arteries  of  the  ft-og  and  salamander  are  actually  inclosed  in 
wide  lymphatic  vessels.  It  has  been  presumed  that  in  instances  such  as  the 
last  mentioned,  the  artery  is  separated  from  the  lymph  by  a  reflection  of  the 
coat  of  the  containing  lymphatic  vessel,  but  Rusconi  maintains  that  such  is 
not  invariably  the  case.  See  his  work  entitled  Riflessioni  sopra  il  Systema 
Linfatico  dei  Rettili  Pavia,  184fi,  in  which  will  also  be  round,  oesides 
many  interesting  observations  on  the  lymphatic  system  of  reptiles,  an  account 
of  his  improved  method  of  ii\jceting  these  vessels. 
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circamstanoe,  it  has  been  supposed  that  these  corpuseles,  though  probably 
also  generated  elsewhere  in  the  lymphatic  and  lacteal  vessels,  are  princi- 
pally produced  in  the  glands,  and  this  view  is  also  in  harmony  with  the 
ol)6ervatioiLS  of  Mr.  Goodsir  respecting  the  modifications  of  structure  which 
the  absorbent  vessels  present  within  these  organs.    According  to  that  ana- 
tomut,  the  lymphatics  within  the  gland  lay  aside  all  but  their  internal  coat 
and  epithelium^  and  the  latter,  in  place  of  forming  a  thin  lining  of  flat 
tnoflporent  scales,  as  in  the  extra-glandular  lymphatics,  acquires  an  opaque 
giunilar  aspect,  and  is  converted  into  a  thick  irregular  layer  of  spherical 
OQcleated  corpuscles,  measuring  on  an  average  sbgth  of  an  inch  in  diameter, 
and  si^gesting  the  idea  of  lymph  or  chyle  corpuscles  generated  on  the 
mternal  membrane  after  the  usual  manner  of  epithelium  cells,  and  about  to 
be  thrown  off  into  the  cavity  of  the  vessel.    Mr.  Goodsir  adds,  that  this 
lajer  is  thickest  in  those  lymphatics  which  are  situated  towards  the  centre 
of  the  g^and,  and  becomes  gradually  thinner  towards  the  afferent  and  efferent 
vessels,  when  it  passes  continuously  into  the  ordinary  epithelium. 

Termination, — The  absorbent  system  discbarges  its  contents  Termina- 
into  the  veins  at  two  points,  namely,  at  the  junction  of  the  sub-  f  ""'iJ^^^j^ 
ckvian  and  internal  jugular  veins  of  the  left  side  by  the  thoracic  in  venous 
duct,  and  in  the  corresponding  part  of  the  veins  of  the  right  J^^^^i^ts. 
side  by  the  right  lymphatic  trunk.      The  openings,  as  already  re- 
marked, are  guarded  by  valves.     It  sometimes  happens  that  the  Variations. 
thoiadc  duct  divides,  near  its  termination,  into  two  or  three 
short  branches,  which  open  aepaiately,  but  near  each  other;  more 
nutily,  a  branch  opens  into  the  vena  azygos,  indeed  the  main 
vessel  has  been  seen  terminating  in  that  vein.     Again,  it  is  not 
nncommon   for  larger  branches  which  usually  join  the  thoracic 
dact|  to  open  independently  in  the  vicinity  of  the  main  termina- 
tion ;  and  this  is  more  apt  to  happen  with  the  branches  which 
Qsnally  unite  to  form  the  right  lymphatic  trunk.      By  such 
variations  the  terminations  in  the  great  veins  are  multiplied,  but  Additional 
Btill  they  are  confined  in  man  to  the  region  of  the  neck ;  in  Jf™^' 
birds,  reptiles,  and  fish,  on  the  other  hand,  communications  take  oviparouB 
place  between  the  lymphatics  of  the  pelvis,  posterior  eztremi-  ^      " 
ties  and  tail,  with  the  sciatic  or  other  considerable  veins  of  the 
abdomen  or  pelvis. 

The  alleged  terminations  of  lymphatics  in  various  veins  of  the  abdomen,  Alleged  ad- 

deseribed  by  Lippi  as  occurring  in  man  and  mammalia,  have  not  been  met  ditional 

with  by  those  who  have  since  been  most  engaged  in  the  prosecution  of  this  ^^^^  ^^ 

department  of  anatomical  research,  and  accordingly,  his  observations  have  man. 
generaUy  been  either  rejected  as  erroneous,  or  held  to  refer  to  deviations 

t  2 


hcarto. 


CClxviii  LYMPHATIC   VESSELS. 

from  the  nonnal  condition.*  But,  while  such  (extra-glandular)  termina- 
tions in  other  veins  than  those  of  the  neck  have  not  heen  generally  admitted, 
several  anatomists  of  much  authority  have  maintained  that  the  lacteals  and 
lymphatics  open  naturally  into  veins  within  the  lymphatic  glands.  This 
latter  opinion,  which  has  been  strenuously  advocated  by  Fohmann  in  parti- 
cular, is  based  on  a  fact  well  known  to  every  one  conversant  with  the  in- 
jection of  the  vessels  in  question,  namely,  that  the  quicksilver  usually  em- 
ployed for  that  purpose,  when  it  has  entered  a  gland  by  the  inferent 
l3rmphatics,  is  apt  to  pass  into  branches  of  veins  within  the  gland  and  thus 
find  its  way  into  the  large  venous  trunks  in  the  neighbourhood,  in  place  of 
issuing  by  the  efferent  lymphatic  vessels.  But,  although  it,  of  course, 
cannot  be  doubted  that,  in  such  cases,  the  mercury  gets  from  the  l3rmphatic8 
into  the  veins,  no  one  has  yet  been  able  to  perceive  the  precise  mode  in 
which  the  transmission  takes  place,  and,  looking  to  the  circumstances  in 
which  it  chiefly  occurs,  it  seems  to  be  more  probably  owing  to  rupture  of 
contiguous  lymphatics  and  veins  within  the  glands,  than  to  a  natural  com- 
munication between  the  two  classes  of  vessels  in  that  situation. 
Lymphatic  Z^fmphatic  hearU.—%ome  years  ago,  Muller  and  Panizza,  nearly  about  the 
same  time,  but  independently  of  each  other,  discovered  that  the  lymphatic 
system  of  reptiles  is  furnished,  at  its  principal  terminations  in  the  venous 
system,  with  pulsatile  muscular  sacs,  which  serve  to  discharge  the  lymph 
into  the  veins.  These  organs,  which  are  named  lymph-hearts,  have  now 
been  found  in  all  the  different  orders  of  reptiles.  In  frogs  and  toads  two 
pairs  have  been  discovered,  a  posterior  pair,  situated  in  the  sciatic  r^on, 
which  pour  their  lymph  into  a  branch  of  the  sciatic  or  of  some  other  neigh- 
bouring vein,  and  an  anterior  more  deeply  seated  pair,  placed  over  the 
transverse  process  of  the  third  vertebra,  and  opening  into  a  branch  of  the 
jugular  vein.  The  parietes  of  these  sacs  are  thin  and  transparent,  but  con- 
tain muscular  fibres  of  the  striated  kind,  disposed  spirally,  and  decussating  in 
different  layers,  as  in  the  blood-heart.  In  their  pulsations  they  are  qnite 
independent  of  the  latter  organ,  and  are  not  even  synchronous  with  each 
other.  In  salamanders,  lizards,  serpents,  tortoises,  and  turtles,  only  a 
posterior  pair  have  been  discovered,  which,  however,  agree,  in  all  essentia] 
points,  with  those  of  the  frog.t  In  the  goose,  and  in  other  species  of  birdF 
belonging  to  different  orders,  Panizza    discovered  a   pair  of  lymph-sacs 

*  In  a  recent  communication  inserted  in  Miiller's  Archiv.  for  1848, 
p.  173,  Dr.  Nuhn,  of  Heidelbei^,  maintains  the  regular  existence  of  these 
abdominal  terminations,  and  refers  to  three  instances  which  he  met  with 
himself.  In  two  of  these,  tlie  lymphatics  opened  into  the  renal  veins,  and 
in  the  other  into  the  vena  cava. 

t  Rusconi,  who  has  lately  given  a  description  and  figure  of  the  posterior 
lymph-hearts  of  the  fro^  (Op.  cit.  p.  65 ;  Tav.  iv.  ^,  7),  siwgests  (and  the 
suggestion  is  not  peculiar  to  him)  that  the  remarkable  pulsating  sac  con- 
nected with  the  caudal  vein  of  the  eel,  which  was  discovered  by  Dr.  Mar- 
shall Hall,  and  the  sinuses  opening  into  other  veins,  in  certain  fishes,  since 
pointed  out  by  Hyrtl,  are  probably  of  the  same  nature  as  the  lymph-hearts  of 
reptiles. 
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opeoiiig  into  the  sacral  veins,*  and  Stannius  has  since  found  that  these  sacs 
hare  striated  muscular  fibres  in  their  parietes ;  but,  although  this  observer, 
in  some  cases>  exposed  them  in  the  living  bird,  he  was  not  able  to  discover 
any  pulsation  or  spontaneous  movement  in  them.f 

Badopment  of  lymphatic  vesseli, — Kolllker  states  that  he  has  observed  the  Develop- 
fennation  of  lymphatics  firom  ramified  cells  in  the   tails  of  young  sala*  lymphatics, 
mander-larvra.     He  states  that  the  process  takes  place  nearly  in  the  same 
ouiioer  as-in  the  case  of  the  sanguiferous  capillaries  already  described ;  the 
only  notable  difference  being  that,  whilst  the  growing  lymphatics  join  the 
ramified  cells,  and  thus  extend  themselves,  their  branches  very  rarely  anas- 
tomose or  become    connected  by  communicating    arches.     New-formed 
lymphatics  have  been   injected   in    adhesions    between   inflamed  serous 
membranes. 

SEROUS  MEMBRANES. 

The  serous  membranes  are  so  named  from  the  nature  of  the  scnm 
fluid  with  irhicb  their  surface  is  moistened.     They  line  cavities  m«mbranes, 
of  the  body  which  have  no  outlet,  and  the  chief  examples  of  found, 
them  are,  the  peiitonseum,  the  largest  of  aU,  lining  the  cavity  of 
the  abdomen ;  the  two  pleurse  and  pericardium  in  the  chest ; 
the  arachnoid  membrane  in  the  cranium  and  vertebral  canal ; 
and  the  tunica  vaginalis  surrounding  each  of  the  testicles  within 
the  scrotum. 

Form  and  arrangement, — In  all  these  cases  the  serous  mem*"  parietal 
brane  has  the  form  of  a  closed  sac,  one  part  of  which  is  applied  ^^  visce- 
to  the  walls  of  the  cavity  which  it  lines,  the  parietal  portion  ; 
vhilst  the  other  is  reflected  over  the  surface  of  the  organ  or 
organs  contained  in  the  cavity,  and  is  therefore  named  the 
reflected  or  visceral  portion  of  the  membrane.  Hence  the 
viscera  in  such  cavities  are  not  contained  within  the  sac  of  the 
Betotts  membnme,  but  are  really  placed  behind  or  outside  of  it ; 
merely  pushing  inwards,  as  it  were,  the  part  of  the  membrane 
which  immediately  covers  them,  some  oigans  receiving  in  this 
way  a  complete,  and  others  but  a  partial  and  sometimes  very 
scanty  investment. 

In  passing  ftom  one  part  to  another,  the  membrane  frequently  Folds  or 
forms  folds  which  in  general  receive  the  appellation  of  ligaments,  ^^^^  ^^^' 
tt,  for  example,  the  folds  of  peritoneeum  passing  between  the 
liver  and  the  parietes  of  the  abdomen,  but  which  are  sometimes 

*  Ofisenrazioni  antropo-zootomico-fisiologiche.   Pavia,  1830,  pp.  66  and  67. 
t  Mailer's  Archiv.,  1843,  p.  449. 
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designated  by  special  names,  as  in  the  instances  of  the  mesen- 
tery, meso-colon,  and  omentum. 

The  peritonseum,  in  the  female  sex,  is  an  exception  to  the 
rule  that  serous  membranes  are  perfectly  closed  sacs,  inasmuch  as 
it  has  two  openings  by  which  the  Fallopian  tubes  communicate 
with  its  cavity. 

A  serous  membrane  sometimes  lines  a  fibrous  membmne,  as 
where  the  arachnoid  lines  the  dura  mater,  or  where  the  serous 
layer  of  the  pericardium  adheres  to  its  outer  or  fibrous  part. 
Such  a  combination  is  often  named  SLjibro-serous  membrane. 

The  inner  surfiu;e  of  a  serous  membrane  is  fiee,  smooth,  and 
polished  ;  and,  as  would  occur  with  an  empty  bladder,  the  inner 
surfiice  of  one  part  of  the  sac  is  applied  to  the  corresponding  sur- 
face of  some  other  part ;  a  small  quantity  of  fluid,  usually  not 
more  than  merely  moistens  the  contiguous  surfaces,  being  inter- 
posed. The  parts  situated  in  a  cavity  lined  by  serous  membrane, 
can  thus  glide  easily  against  its  parietes  or  upon  each  other, 
and  their  motion  is  rendered  smoother  by  the  lubricating  fluid. 
The  outer  surface  most  commonly  adheres  to  the  parts 
which  it  lines  or  covers,  the  connexion  being  effected  by  means 
of  cellular  or  areolar  tissue,  named  therefore  *^  subserous,'" 
which,  when  the  membrane  is  detached,  gives  to  its  outer 
and  previously  adherent  surfiuse  a  flocculent  aspect.  The 
degree  of  firmness  of  the  connexion  is  very  various :  in  some 
parts,  the  membrane  can  scarce  be  separated;  in  others,  its 
attachment  is  so  lax  as  to  permit  of  easy  displacement.  The 
latter  is  the  case  in  the  neighbourhood  of  the  openings  through 
which  abdominal  hemise  pass,  and  accordingly  when  such  pro* 
trusions  of  the  viscera  happen  to  take  place,  they  usually  push 
the  peritonaeum  before  them  in  form  of  a  hernial  sac. 

The  visceral  portion  of  the  arachnoid  membrane  is  in  some 
measure  an  exception  to  the  rule  of  the  outer  surfiice  being 
everywhere  adherent ;  for,  in  the  greater  part  of  its  extent,  it  is 
thrown  loosely  round  the  parts  which  it  coven,  a  few  fine  fibrous 
bands  being  the  sole  bond  of  connexion;  and  a  quantity  of 
serous  fluid  is  interposed,  especially  in  the  vertebral  canal  and 
base  of  the  cranium,  between  it  and  the  pia  mater,  which  is  the 
membrane  immediately  investing  the  brain  and  spinal  cord. 

Structure  and  properties.*— Serous  membranes  are  thin  and 
transparent,  so  that  the  colour  of  subjacent  parts  shines  through 
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them.  They  are  toleiablj  Btrong,  with  a  moderate  degree  of 
extensibility  and  elasticity.  They  consist  of,  Ist,  a  simple  layer  Stmetaiv. 
of  scaly  epithelium  already  described  and  figured  (page  zciv. 
fig.  20'),  whichy  howeyer,  is  ciliated  on  the  serous  membrane 
lining  the  yentricles  of  the  brain,  and  on  the  part  of  the  perito« 
nseom  which  coTers  the  fimbriated  end  of  the  fidlopian  tubes ; 
£ndlj,  next  to  the  epithelium,  and  supporting  it,  an  exceed- 
inglj  fine  lamella  of  simple  or  homogeneous  membrane^  named 
basement  membrane  by  Todd  and  Bowman,  who,  as  far  as  I  know, 
were  the  first  distinctly  to  point  it  out  as  a  constituent  of  the 
serous  membranes ;  and,  Srdly,  one  or  more  layers  of  fine  but 
dense  cellular  or  areolar  tissue.  This  consists,  as  usual,  of 
bandies  of  white  filaments  mixed  with  elastic  fibres :  the  former, 
vhen  there  are  two  or  more  layers,  take  a  different  direction  in 
the  different  planes ;  the  latter  unite  into  a  network,  and,  in 
many  serous  membranes,  as  remarked  by  Henle,  are  principally 
collected  into  a  reticular  layer  at  the  surfiice  of  the  strata  of  cel- 
lular tissue,  or,  to  speak  more  precisely,  immediately  beneath 
the  basement  membrane.  The  constituent  cellular  tissue  of  the 
serous  membrane  is  of  course  continuous  with  the  usually  more 
lax  subserous  cellular  tissue  connecting  the  membrane  to  the 
subjacent  parts. 

Blood-yessels,  ending  in  a  capillary  network  with  compara-  Veaaeb 
tively  wide  meshes,  together  with  plexuses  of  lymphatio  vessels,  ""  »«▼«•• 
pervade  the  subserous  tissue  and  the  cellular  tissue  which  forms 
part  of  the  serous  membrane,  but  do  not  penetrate  its  basement 
membrane  or  epithelium.  Plexuses  of  fine  nervous  fibres  have 
been  described  by  several  anatonusts,  in  or  immediately  beneath 
the  serous  membranes  of  various  regions ;  nevertheless,  it  would 
seem,  that  when  in  a  healthy  condition  these  membranes  possess 
little  (m:  no  sensibility:  they  are  altogether  devoid  of  vital 
contractility. 

f/ud.— The  internal  surfiMse  of  serous  cavities  is  moistened  and  lubri-  Flaid  of 
cttted  with  a  transparent  and  nearly  colourless  fluid,  which  in  health  exists  terous 
only  in  a  very  snudl  quantity.     This  fluid,  which  is  doubtless  derived  from  ^^*^®"' 
the  blood-vessels  of  the  membrane,  is  commonly  understood  to  be  similar 
in  oonstitutioD  to  the  serum  of  the  blood,  and  such  unquestionably  is  gene- 
rally its  nature  when  it  accumulates  in  unusually  laige  quantity,  as  in  drop- 
sical effbsions,  the  chief  or  only  difference  being  in  its  proportion  of  al- 
bomen,  which  is,  for  the  most  part,  smaller  than  in  blood-eerum.    But  it 
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was  long  since  remarked  by  Hcwson  (and  a  similar  opinion  seems  to  have 
been  held  by  Hallcr  and  Monro),  that  the  fluid  obtained  from  the  serous 
cavities  of  recently  killed  animals  coagulatess  pontaneously,  and  thus  re- 
sembles the  lymph  of  the  lymphatic  vessels  and,  we  may  add,  the  liquor 
sanguinis  or  plasma  of  the  blood,  the  coagulation  being,  of  course,  due  to 
fibrin.  Hewson  found  that  the  coagulability  diminished  as  the  quaa> 
tity  of  the  fluid  increased.  In  confirmation  of  Hewson's  statement,  I  may 
mention  that  I  have  always  found  the  fluid  obtained  from  the  j>eritoD8Bal 
cavity  of  rabbits  to  coagulate  spontaneously  in  a  greater  or  less  degree. 
Hewson  made  his  observations  on  the  fluid  of  the  peritonaeum,  pleura,  and 
pericardium,  in  various  animals,  viz.,  bullocks,  dogs,  geese,  and  rabbits. 
The  subject  needs  further  examination,  for  we  know  that  the  small  quantity 
of  liquid  which  may  generally  be  obtained  from  the  human  pericardiuii] 
after  death  is  not  observed  to  contain  a  coagulum  nor  to  coagulate  on 
exposure.* 
Effects  of  When  a  serous  membrane  is  inflamed,  it  has  a  great  tendency  to  throw  oat 
inflamma-  coagulable  lymph  (or  fibrin)  and  serum,  the  two  constituents  of  the  blood 
**®°'  plasma,  the  former  chiefly  adhering  to  the  inner  surface  of  the  membrane, 

whilst  the  latter  gathers  in  its  cavity.  The  coogulablc  lymph  spread  over 
the  surface,  in  form  of  a  ".false  membrane,"  as  it  is  called,  or  agglutinating 
the  opposed  surfaces  of  the  serous  sac  and  causing  adhesion,  becomes 
pervaded  by  blood-vessels,  and  in  process  of  time  converted  into  cellalar 
tissue. 
Repontion.  Breaches  of  continuity  in  these  membranes  are  readily  repaired,  and  the 
new-formed  portion  acquires  all  the  characters  of  the  original  tissue. 

SYNOVIAL  MEMBRANES. 

Distin-  Resembling  serous  membranes  in  general  form  and  stnictore, 

ffuished  the  synovial  membranes  are  distinfifuished  by  the  nature  of  the 
roembnmeB  Secretion  which  lubricates  their  surface,  for  this  is  a  viscid  gUiry 
by  their  AqJ^  resembling  the  white  of  an  egg,  and  thence  named  synovia, 
y^^  These  membranes  line  the  cavities  of  joints  and  are  interposed 

between  moving  parts  in  certain  other  situations ;  being  in  all 
cases  intended  to  lessen  friction  and  thereby  facilitate  motion. 
Like  the  serous  membranes  they  are  composed  of  a  scaly  epithe- 
lium which,  according  to  Henle,  may  consist  of  several  strata  ; 
a  basement  membrane ;  and  a  layer  of  dense  cellular  tissue  per- 
vaded by  vessels  and  attached  by  tissue  of  the  same  kind  to  the 
parts  beneath. 


♦  See  Hewson's  Works,  published  by  the  Sydenham  Society,  p.  157, 
with  some  important  remarks  in  notes  xviii.  and  Ixviii.,  by  the  editor,  Mr. 
Gulliver. 
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The  different  synoYial  membranes  of  the  body  are  referred  to  Three 
three  classes,  viz.  articular^  vesicular  and  vaginal.  ^'™*' 

1.  Articular  synovial  membranes^  or  Synovial  capsules  of  Aiticalar 
joints.  These  line  and  by  their  synovial  secretion  lubricate  membranes, 
the  cavities  of  the  diarthrodial  articnlations,  that  is  those  arti- 
culations in  which  the  opposed  surfaces  glide  on  each  other. 
In  these  cases  the  membrane  may  be  readily  seen  covering 
internally  the  surface  of  the  capsular  or  other  ligaments  which 
bonnd  the  cavity  of  the  joint,  and  affording  also  an  invest- 
ment to  tendons  or  ligaments  which  happen  to  pass  through 
the  articular  cavity,  as  in  the  instance  of  the  long  tendon  of 
the  biceps  muscle  in  the  shoulder-joint*  On  approaching  the 
uticular  cartilages  the  membrane  passes  over  their  maigins^ 
and,  becoming  much  more  firmly  adherent^  terminates  after  ad- 
vancing but  a  little  way  on  their  surface.  This,  as  already 
explained  (page  cxxvii.),  is  the  condition  in  the  adult,  but  in 
the  foetus  the  membrane,  closely  adhering,  is  continued  over  the 
whole  surfiice  of  the  cartilage,  so  that  it  would  seem  to  become 
obliterated  or  absorbed  in  consequence  of  pressure  or  friction 
when  the  joint  comes  to  be  exercised.  The  blood-vessels  in  and 
immediately  underneath  the  membrane  are  sufficiently  manifest 
in  most  parts  of  the  joint.  They  advance  but  a  little  way  upon 
the  cartilages,  forming  a  vascular  zone  round  the  margin  of  each, 
named  ^^  cireulus  articuli  vasculosus,"*^  in  which  they  end  by 
loops  of  vessels  dilated  at  the  bent  part  greatly  beyond  the  dia- 
meter of  ordinary  capillaries.  In  the  fcetus,  according  to  Mr. 
Toynbee,  these  vessels,  like  the  membrane  itself,  advance  further 
upon  the  surface  of  the  cartilage. 

In  several  of  the  joints,  folds  of  the  synovial  membrane,  often  containing  Folds  and 
more  or  less  fat,  pass  across  the  cavity ;  these  have  been  called  synovial  or  fringe*- 
mucous  ligaments.  Other  processes  of  the  membrane  simply  project  into 
the  cavity  at  various  points.  These  are  very  generally  cleft  into  fringes  at 
their  free  border,  upon  which  their  blood-vessels,  which  are  nmncrous, 
we  densely  distributed.  They  often  contain  fat,  and  then,  when  of 
tolerable  size,  are  sufficiently  obvious ;  but  many  of  them  are  very  small 
and  inconspicuous.  The  fringed  vascular  folds  of  the  synovial  mem- 
l>nme  were  described,  by  Dr.  Clopton  Havers  (1691),  under  the  name 
<if  the  mucilaginous  glandi,  and  he  regarded  them  as  an  apparatus  for  se- 
creting synovia.  Subsequent  anatomists,  while  admitting  that,  as  so  many 
extensions  of  the  accreting  membrane,  these  folds  must  contribute  to  in- 
crease the  secretion,  have,  for  the  most  part,  denied  them  the  special  cha- 
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roctcr  of  glands,  considering  them  rather  in  the  light  of  a  mecbamcal 
provision  for  occupying  spaces  which  would  otherwise  be  left  void  ia  the 
motion  of  the  joints.  Havers's  view  has,  however,  been  lately  reyived  by 
Mr.  Raincy,*  who  finds  that  the  processes  in  question  exist  in  the  barsal 
and  vaginal  synovial  membranes  as  well  as  in  those  of  joints,  wherever, 
in  short,  synovia  is  secreted.  He  states  that  their  blood-vessels  have  a 
peculiar  convoluted  arrangement,  differing  from  that  of  the  vessels  of  &t, 
and  that  the  epithelium  covering  them,  *'  besides  inclosing  sepaiately  each 
packet  of  convoluted  vessels,  sends  off  from  each  tubular  sheath  secondary 
processes  of  various  shapes,  into  which  no  blood-vessels  enter.'*  KoUiker, 
who  has  since  taken  up  the  inquiry,  also  finds  that  fringed  membranes 
exist  in  all  joints  and  synovial  sheaths,  as  well  as  in  most  synovial  burse^ 
and  that  they  consist  of  vascular  tufts  of  the  synovial  membrane,  covered 
by  epithelium,  and  now  and  then  containing  fisit-cells.  He  also  observed  the 
curious  "  nonvascular  secondary  processes,"  described  by  Mr.  Bainey,  the 
larger  of  which,  he  says,  consist  of  fibres  of  areolar  tissue  in  the  centre, 
and  a  covering  of  epithelium  cells,  which  seem  not  unfrequently  to  be  con- 
verted into  a  homogeneous  membrane,  studded  over  with  cell-nuclei. 

Synovial  £.   Vesicular  or  Bursal  synovial  membranes^  Synovial  burs^, 

^^'^'  Bursa  mucosa, — In  these  the  membrane  has  the  form  of  a 
simple  sac,  interposed,  so  as  to  prevent  friction,  between  two 
8ur&ces  which  move  upon  each  other.  The  synovial  sac  in  snch 
cases  is  flattened  and  has  its  two  opposite  sides  in  apposition  bj 
their  inner  surface,  which  is  free  and  lubricated  with  sjnovia, 
whilst  the  outer  surface  is  attached  by  cellular  tissue  to  the 
moving  parts  between  which  the  sac  is  placed. 

Deep.  In  point  of  situation  the  burs»  may  be  either  deep-seated  or 

subcutaneous.  The  former  are  for  the  most  part  placed  between 
a  muscle  or  its  tendon  and  a  bone  or  the  exterior  of  a  joint, 
less  commonly  between  two  muscles  or  tendons:  certain  of 
the  bursse  situated  in  the  neighbourhood  of  joints  not  un6e- 

Subcnta-  queutly  open  into  them.  The  subcutaneous  bursso  lie  imme- 
diately under  the  skin,  and  are  found  in  various  regions  of  the 
body  interposed  between  the  skin  and  some  firm  prominence 
beneath  it.  The  large  bursa,  situated  over  the  patella,  is  a  well 
known  example  of  this  class,  but  similar  though  smaller  bunue 
are  found  also  over  the  olecranon,  the  malleoli,  the  knuckles  and 
various  other  prominent  parts.  It  must,  however,  be  observed, 
that,  among  these  subcutaneous  burssD,  some  are  reckoned  which 
do  not  always  present  the  characters  of  true  synovial  sacs,  but 

*  Proceedings  of  the  Royal  Society,  May  7th,  1846. 
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look  more  like  mere  recesses  in  the  subcutaneous  cellular  tissue, 
larger  and  more  defined  than  the  neighbouring  areolae,  but 
still  not  bounded  by  an  evident  synovial  membrane.  These 
have  been  looked  on  as  examples  of  less  developed  structure, 
fonning  a  transition  between  the  cellular  tissue  and  perfect  syno- 
vial membrane. 

8.  Vaginal  Synovial  membranes  or  Synovial  sheaths, —  Synoml 
These  are  intended  to  facilitate  the  motion  of  tendons  as  they  >li«^^*- 
glide  in  the  fibrous  sheaths  vrhich  bind  them  down  against  the 
hones  in  various  situations.  The  best  marked  examples  of  such 
fibrous  sheaths  are  to  be  seen  in  the  hand  and  foot,  and  espe- 
cially on  the  palmar  aspect  of  the  digital  phalanges,  where  they 
confine  the  long  tendons  of  the  flexor  muscles.  In  such  in- 
stances one  part  of  the  synovial  membrane  forms  a  lining  to  the 
osseo-fibrous  tube  in  which  the  tendon  runs,  and  another  part  is 
reflected  at  each  end  upon  the  tendon  and  aflPords  it  a  close 
investment.  The  space  between  the  parietal  and  reflected  por- 
tions of  the  membrane  is  lubricated  with  synovia  and  crossed 
obliquely  by  one  or  more  folds  or  duplications  of  the  membrane, 
named  ^^  firaena,^^  which  pass  from  the  one  part  of  it  to  the  other.  Fmna. 

^wtrio.— As  already  stated,  this  is  a  viscid  transparent  fluid ;  it  has  a  Nature  of 
yellowish  or  &intly  reddish  tint,  and  a  sh'ghtly  saline  taste.    It  is  an  albu-  >yDovia- 
mmoos  fluid,  consisting  of  water,  with  about  six  per  cent,  of  albumen  and  a 
minate  quantity  of  extractive  matter  and  salts. 
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These  membranes,  unlike  the  serous,  line  internal  passages  Oenemi 
and  other  cavities  which  open  on  the  surface  of  the  body,  as  well  JJ^"oJi" 
as  various  recesses,  sinuses,  gland-ducts  and  receptacles  of  secre- 
tion, which  open  into  such  passages.  They  are  habitually  sub- 
ject to  the  contact  of  foreign  substances  introduced  into  the  body, 
such  as  air  and  aliment,  or  of  various  secreted  or  excreted  matters, 
and  hence  their  surface  is  coated  over  and  protected  by  mucus, 
a  fluid  of  a  more  consistent  and  tenacious  character  than  that 
which  moistens  the  serous  membranes. 

The  mucous  membranes  of  several  difierent  or  even  distant  Two  princi- 
parts  are  continuous,  and,,  with  certain  unimportant  reservations,  ^  ^^^^' 
^0  be  afterwards  explained,  they  may  all  be  reduced  to  two  great 
divisions,  namely,  Uie  gastro-pulmonary  and  the  geniio-urinary. 
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The  former  cotcts  tLe  inside  of  the  alimenlinr  and  air-] 
as  veil  as  the  les  considerable  carities  comiDimicaUng   vith 
them.     It  maj  be  described  as  commencing  at  the  edges  of  the 
lips  and  nostrils  vheie  it  is  coDtinnoos  vith  the  skin,  and  pro- 
ceeding  through  the  nose  and  moath  to  the  throat,  whence  it  is 
continued  throoghoat  the  whole  length  of  the  alimentaiy  canal 
to  the  termination  of  the  intestine,  there  again  meeting  tl^  stdn, 
and  also  along  the  windpipe  and  its  nmnerons  diriaons  as  &r  as 
the  air-cells  of  the  longs,  to  which  it  affords  a  lining.    Fran  the 
nose  the  membrane  may  be  said  to  be  prolonged  into  the  Induy- 
mal  passages,  extending  np  the  nasal  dnct  into  the  bchrymal 
sac  and  along  the  lachrymal  canals  until,  under  the  name  of  the 
conjunctival  membrane,  it  spreads  o?er  the  fore  part  of  the  eye^ 
ball  and  inside  of  the  eyelids,  on  the  edges  of  which  it  enconn* 
ters  the  skin.     Other  offsets  from  the  nasal  part  of  the  mem- 
brane  Ime   the  frontal,   ethmoidal,  sphenoidal  and  maxOlazy 
sinuses,  and  from  the  upper  part  of  the  pharynx  a  prolongation 
extends  on  each  side  along  the  Eustachian  tube  to  line  that  pas- 
sage and  the  tympanum  of  the  ear.   Besides  these  there  are  ofl^ts 
from  the  alimentary  membrane  to  line  the  lachrymal,  salivary, 
pancreatic,  and  biliary  ducts  and  the  gall-bladder.     The  geniio- 
urinary  membrane  invests  the  inside  of  the  lurinary  bladder  and 
the  whole  track  of  the  urine  in  both  sexes,  from  the  interior  of 
the  kidneys  to  the  orifice  of  the  urethra,  also  the  seminal  ducts 
and  vesicles  in  the  male,  and  the  vagina,  uterus  and  Fallopian 
tubes  in  the  female. 

The  mucous  membranes  lining  the  ducts  of  the  mammary 
glands,  being  unconnected  with  either  of  the  above-mentioned 
great  tracts,  have  sometimes  been  enumerated  as  a  third  division, 
and  the  number  might  of  course  be  multiplied,  were  we  separate- 
ly to  reckon  the  membranes  prolonged  from  the  skin  into  the 
ducts  of  the  numerous  little  glands  which  open  on  the  surface 
of  the  body. 

The  mucous  membranes  are  attached  by  one  surface  to  the 
parts  which  they  line  or  cover  by  means  of  areolar  tissue,  named 
^*  BubmucouB,^^  which  differa  greatly  in  quantity  as  well  as  in 
consistency  in  different  parts.  The  connexion  is  in  some  cases 
close  and  firm  as  in  the  cavity  of  the  nose  and  its  adjoining 
sinuses ;  in  other  instances,  especially  in  cavities  subject  to  fre- 
quent variation  in  capacity  like  the  gullet  and  stomach,  it  is  lax 


MUCOUS  MEMBRANES.  CClxxvii 

and  allows  of  some  degree  of  shifling  of  the  connected  surfaces. 
In  sacb  cases  as  the  last-mentioned  the  mucous  membrane  is 
accordinglj  thrown  into  folds,  when  the  cavity  is  narrowed, 
b?  contraction    of  the  exterior    coats    of  the  organ,  and    of 
course  these  folds,  or  rugte^  as  they  are  named,  are  effaced  Fold«or 
by  distension.      But  in  certain  parts  the  mucous  membrane  ™"' 
forms  permanent  folds,  not  capable  of  being  thus  effaced,  which  Pennanent 
project  conspicuously  into  the  cavity  which  it  lines.     The  best  ^y^ 
nuu-ked  example  of  these  is  presented  by  the  valvula  conniventea  co^i- 
seen  in  the  small  intestine.     These,  as  is  more  fully  described  in 
the  special  anatomy  of  the  intestines,  are  crescent-shaped  dupl)-* 
catores  of  the  membrane,  with  connecting  cellular  tissue  betweQi^ 
their  lamin®,  which  are  placed  transversely  and  follow  one  an^ 
other  at  very  short  intervals  along  a  great  part  of  the  intestina) 
tract.    The  chief  purpose  of  the  valvulse  conniventes  is  doul)t^ 
less  to  increase  the  surface  of  the  absorbing  mucous  membrape 
▼ithin  the  cavity,  and  it  has  also  been  supposed  that  they  serve 
mechanically  to  delay  the  alimentary  mass  in  its  progress  down- 
wards.   A  mechanical  office  has  also  been  assigned  to  a  series  of 
oblique  folds  of  a  similar  permanent  kind,  though  on  a  smalle? 
scale,  which  exist  within  the  cystic  duct. 

Physical  Properties. — In  most  situations  the  mucous  mem-  Physical 
branes  are  nearly  opaque  or  but  slightly  translucent.     They  ^"^ 
possess  no  great  degree  of  tenacity  and  but  little  elasticity,  and 
hence  are  readily  torn  by  a  moderate  force.     As  to  colour,  they 
cannot  be  said  intrinsically  to  have  any,  and  when  perfectly  de- 
prived of  blood  they  accordingly  appear  white  or  at  most  some- 
what grey.     The  redness  which  they  commonly  exhibit  during  Caiueof  red 
life,  and  retain  in  greater  or  less  degree  in  various  parts  after 
death,  is  due  to  the  blood  contained  in  their  vessels,  although  it 
is  true  that  after  decomposition  has  set  in,  the  red  matter  of  the 
hlood,  becoming  dissolved,  transudes  through  the  coats  of  the 
vessels,  and  gives  a  general  red  tinge  to  the  rest  of  the  tissue. 
The  degree  of  redness  exhibited  by  the  mucous  membrane  after 
death  is  greater  in  the  foetus  and  infant  than  in  the  adult.     It  is 
greater  too  in  certain  situations ;  thus,  of  the  different  parts  oF 
tke  aliment»7  «»al  it  is  most  marked  in  the  stomacb,  pbarpz 
wd  rectum.     Again,  the  intensity  of  the  tint,  as  well  as  its 
extent,  is  influenced  by  circumstances  accompanying  or  imme- 
diately preceding  death.    Thus  the  state  of  inflammation  or  the 
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local  application  of  stimuli  to  tbe  membrane,  such  as  irritant 
poisons,  or  even  food,  in  the  stomach,  is  apt  to  produce  increased 
redness ;  and  all  the  mucous  membranes  are  liable  to  be  con- 
gested with  blood  and  suffused  with  redness  when  death  is  im- 
mediately preceded  by  obstruction  to  the  circulation,  as  in  cases 
of  asphyxia,  and  in  many  diseases  of  the  heart. 
Consist  of  Structure, — A  mucous  membrane  is  composed  of  the  cerium 
connmand    j^jjj  epithelium.     The  epithelium  covers  the  sur&ce  and  has 

epithelmm.  . 

already  been  described  (p.  xcii).  The  membrane  which  remains 
after  removal  of  the  epithelium  is  named  the  cortunt,  as  in  the 
analogous  instance  of  the  true  skin.  The  corium  may  be  said  to 
consist  of  a  fibro-vascular  layer,  of  variable  thickness,  bounded 
superficially  or  next  the  epithelium  by  an  extremely  fine  trans- 
parent lamella,  named  basement  membrane  by  Bowman,  and 
primary  membrane^  limitary  membrane,  and  membrana  propria 
by  others  who  have  described  it.  It  must  be  explained,  how- 
ever, that  these  two  constituents  of  the  corium  cannot  in  all 
situations  be  separated  from  each  other,  nor  indeed  can  the  pre- 
sence of  both  be  proved  by  actual  demonstration  in  all  parts  of 
the  mucous  membranes. 
Basement  The  bonement  membrane  or  membrana  propria  is  best  seen  in 

"o™^™"**  parts  where  the  mucous  membrane  is  raised  into  villous  processes 
or  where  it  forms  secreting  crypts  or  minute  glandular  recesses, 
such  as  those  which  abound  in  the  stomach  and  intestinal  canal. 
On  tearing  out  a  portion  of  the  gastric  or  intestinal  mucous 
membrane  under  the  microscope,  some  of  the  tubular  glands' are 
here  and  there  discovered  which  are  tolerably  well  cleared  from 
the  surrounding  tissue,  and  their  parietes  are  seen  to  be  formed 
of  a  thin  pellucid  film,  which  is  detached  from  the  adjoining 
fibro-vascular  layer,  the  epithelium  perhaps  still  remaining  in  the 
inside  of  the  tube  or  having  escaped,  as  the  case  may  be.  The 
fine  film  referred  to  is  the  basement  membrane.  It  may  by 
careful  search  be  seen  too  on  the  part  of  the  corium  situated 
between  the  orifices  of  the  glands,  and  on  the  villi,  when  the  epi- 
thelium is  detached,  although  it  cannot  be  there  separated  from 
the  vascular  layer.  In  these  parts  it  manifestly  forms  a  superficial 
boundary  to  the  corium,  passing  continuously  over  its  eminences 
and  into  its  recesses,  defining  its  surface,  and  supporting  the 
epithelium.  Where  villi  and  tubular  glands  are  wanting,  and 
where  the  mucous  membrane,  more  simply  arranged,  presents  an 
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even  sutfiice,  as  in  the  lympaDum  and  nasal  sinuses,  the  actual 
presence  of  a  fine  film  or  basement  membrane  cannot  be  demon- 
stnted.  In  such  situations  it  may  possibly  have  originally 
existed  as  a  constituent  of  the  corium,  and  have  been  obliterated 
or  rendered  inconspicuous  in  consequence  of  subsequent  modifi- 
cations. 

The  basement  membrane,  as  already  said,  forms  the  peripheral  Nature  of 
bonndary  of  the  corium  ;  it  is  in  immediate  connexion  with  the  ^^^t""^ 
epithelium,  which  it  supports,  and  in  the  production  of  which  it  membnme. 
is  supposed  to  have  probably  some  share.  By  its  under  sur&ce 
it  more  or  less  closely  adjoins  the  fibro-vascular  layer.  The 
Tesselfl  of  the  latter  advance  close  up  to  the  basement  membrane, 
but  nowhere  penetrate  it ;  the  delicate  film  of  which  it  consists 
is  indeed  wholly  extra-vascular.  In  respect  of  structure  the 
membrane  in  question  seems  perfectly  homogeneous,  but  marks 
resembling  the  nuclei  of  epithelium  cells  are  sometimes  seen  dis- 
posed evenly  over  its  sur&ce,  and  some  observera,  considering 
these  as  forming  an  integrant  part  of  the  membrane,  have  looked 
on  them  as  so  many  reproductive  centres  from  which  new  epi- 
thelium particles  are  generated.  Mr.  Bowman,  on  the  other 
hand,  considera  these  objects  as  nuclei  belonging  to  the  under- 
most, and  as  it  were  nascent  epithelium  cells,  which  have 
ronained  adherent  to  the  really  simple  basement  membrane. 

The  ^fibro-vascular  layer  of  the  corium  is  composed  of  vessels,  Fibroyaficn- 
both  sanguiferous  and  lymphatic,  with  fibres  of  cellular  or  areolar  ^^^'^ 
tissue ;  the  nerves  also  which  belong  to  the  mucous  membrane 
are  distributed  in  this  part  of  its  structure. 

The  vessels  exist  universally  in  mucous  membranes,  except  in  its  yesaels. 
that  which  covere  the  anterior  surface  of  the  cornea ;  there  the 
epithelium  and  basement  membrane  are  present,  but  no  vessels. 
The  branches  of  the  arteries  and  veins  dividing  in  the  submu- 
cous tissue  send  smaller  branches  into  the  corium,  which  at  length 
form  a  network  of  capillaries  in  the  fibro-vascular  layer.  This 
capillary  network  lies  immediately  beneath  the  basement  mem- 
brane, advancing  with  that  membrane  into  the  villi  and  papillse 
to  be  presently  described,  and  surrounding  the  tubes  and  other 
glandular  recesses,  into  which  it  is  hollowed.  The  lymphatics 
also  form  plexuses,  the  finest  of  which  lie  at  the  surface,  pro- 
bably just  below  the  basement  membrane ;  their  arrangement 
generally,  as  well  as  in  the  villi,  has  been  already  described. 
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Fibres  of  Thc  fibres  of  cellular  tisene  ivhich  enter  into  the  formation  of 

corium.  ^}^Q  corium  are  arranged  in  interlacing  bundles ;  but  their  amount 
is  very  different  in  different  parts.  In  some  situations,  as  in  the* 
gullet)  bladder  and  vagina,  the  fibrous  constituent  is  abundant, 
and  extends  throughout  the  whole  thickness  of  the  fibro-vascular 
layer,  forming  a  continuous  and  tolerably  compact  veb,  and 
rendering  the  mucous  membrane  of  those  parts  comparatively 
stout  and  tough.  In  the  stomach  and  intestines,  on  the  other 
hand,  where  the  membrane  is  more  complex,  and  at  the  same  time 
weaker  in  structure,  the  cellular  tissue  is  in  small  proportion ;  its 
principal  bundles  follow  and  support  the  blood-vessels,  deserting, 
however,  their  finer  and  finest  branches  which  lie  next  thc  base- 
ment membrane;  and  there  exists,  accordingly,  next  and  for  a 
little  depth  below  this  membrane,  a  stratum  of  the  corium,  in 
which  very  few  if  any  filaments  of  cellular  tissue  are  seen.  In 
this  superficial  stratum  the  sanguiferous  capillaries  and  lympha- 
tics are  spread  out  amidst  a  soft  granular  matter,  with  a  few  cor- 
puscles, mostly  resembling  cell-nuclei  and  granular  cells.  Here 
too,  as  well  as  deeper  in  the  corium,  a  few  bodies  are  seen  having 
the  appearance  of  fusiform  cells.  The  villi  present  the  same 
internal  structure  as  this  superficial  stratum,  and  appear  to  be 
prolongations  of  it. 
Papillae  The  free  sur&ce  of  the  mucous  membranes  is  in  some  parts 

plain,  but  in  others  is  beset  with  little  eminences,  named  papillae 
and  villi.  The  papilla  are  best  seen  on  the  tongue ;  they  are 
small  processes  of  the  corium,  mostly  of  a  conical  or  cylindrical 
figure,  containing  blood-vessels  and  nerves  and  covered  with  epi- 
thelium. Some  are  small  and  simple,  others  larger  and  com- 
pound or  cleft  into  secondary  papillae.  They  serve  various 
purposes;  some  of  them  no  doubt  minister  to  the  senses  of 
taste  and  touch,  many  appear  to  have  chiefly  a  mechanical 
office,  while  others  would  seem  intended  to  give  greater  ex- 
tension to  the  surface  of  the  corium  for  the  production  of 
a  thick  coating  of  epithelium.  The  t>t7/t  are  most  fully  deve- 
loped on  the  mucous  coat  of  the  small  intestines.  Being  set 
close  together  like  the  pile  or  nap  of  cloth,  they  give  to  the  parts 
of  the  membrane  which  they  cover  the  aspect  usually  denomi- 
nated ^'  villous.^  They  are  in  reality  litUe  elevations  or  pro- 
cesses of  the  superficial  part  of  the  corium,  covered  with  epithe- 
lium, and  containing  blood-vessels  and  lacteals,  which  are  thus 
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bfonnUy  disposed  for  absorbing  nutrient  matters  from  the  in- 
testine. The  more  detailed  description  of  the  papillae  and  villi 
belongs  to  the  special  anatomy  of  the  parts  where  they  occur. 

In  some  few  portions  of  the  mucous  membrane,  the  sur&ce  is  AWeoiar 
marked  with  fine  ridges  which  intersect  each  other  in  a  reticular  ^,„e  ^^  ^ 
maoneT)  and  thus  inclose  larger  and  smaller  polygonal  pits  or  mucous 
recesses.     This  peculiar  character  of  the  surface  of  the  mem« 
brane,  which  might  be  called  ^'  alveolar/^  is  seen  very  distinctly 
in  the  gall-bladder,  and  on  a  finer  scale  in  the  vesicul»  semi* 
nales ;  still  more  minute  alveolar  recesses  with  intervening  ridges 
may  be  discovered  with  a  lens  on  the  mucous  membrane  of  the 
stonoach. 

Glands  of  mucous  membranes. — Many,  indeed  most  of  the  Glands, 
glands  of  the  body,  pour  their  secretions  into  the  great  pas- 
sages lined  by  mucous  membranes  ;  but  while  this  is  true,  there 
are  certain  small  glands  which  may  be  said  to  belong  to  the 
membrane  itself,  inasmuch  as  they  are  found  in  numbers  over 
huge  tracts  of  that  membrane,  and  yield  mucus,  or  special  secre- 
tions known  to  be  derived  from  particular  portions  of  the  mem- 
brane. Omitting  local  peculiarities,  the  glands  referred  to  may 
be  described  as  of  three  kinds,  viz. : — 

1.  Tubular  follicles. — These  are  minute  tubes  formed  by  re-  Tabular 
cesses  or  inversions  of  the  basement  membrane,  and  lined  with  K^^** 
epithelium.     They  are  usually  placed  perpendicularly  to  the 
sur&ce,  and  often  very  close  together,  and  they  constitute  the 

chief  substance  of  the  mucous  membrane  in  those  parts  where 
they  abound,  its  apparent  thickness  depending  on  the  length 
of  the  tubes,  which  differs  considerably  in  different  regions. 
The  tubes  open  by  one  end  on  the  surface  ;  the  other  end  is 
closed,  and  is  either  simple  or  loculated.  The  tubular  follicles 
are  abundant  in  the  stomach,  in  the  small  intestines,  where  they 
are  comparatively  short  and  known  as  the  crypts  of  Lieberkiihn, 
and  in  the  large  intestine.  They  exist  also  in  considerable 
numbers  in  the  mucous  membrane  of  the  uterus. 

2.  Saccular  follicles. — These  are  small  cavities  of  a  rounded  Saccular 
shape,  found  in  various  parts  of  the  mucous  membrane,  but  8»«°^' 
neither  their  structure,  nor  the  nature  of  their  secretion,  has  yet 

been  sufficiently  made  out.  Some  of  them  are  habitually  closed, 
and  only  open  occasionally  to  give  issue  to  their  secretions ; 
others  probably  have  constantly  open  orifices.     Examples  of  the 
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former  variety  are  found  in  the  agminated  and  solitary  glands  of 
the  intestines. 

3.  Small  compound  ^/aitd«.*r— Under  this  head  are  here  com- 
prehended minute  but  still  true  compound  glands  of  the  yesicular 
or  racemose  kind,  with  single  branched  ducts  of  various  lengths, 
which  open  on  different  parts  of  the  membrane.  Numbers  of 
these,  yielding  a  mucous  secretion,  open  into  the  mouth  and 
windpipe.  They  have  the  appearance  of  small  solid  bodies, 
often  of  a  flattened  lenticular  form,  but  varying  much  both  in 
shape  and  size,  and  placed  at  different  depths  below  the  mucous 
membrane  on  which  their  ducts  open.  The  glands  of  Brunner, 
which  form  a  dense  layer  in  the  commencing  part  of  the  duode- 
num, are  of  this  kind. 

Nerves, — The  mucous  membranes  are  supplied  with  nerves, 
and  endowed  with  sensibility;  but  the  proportion  of  nerves 
which  they  receive,  as  well  as  the  degree  of  sensibility  which 
they  possess,  differs  very  greatly  in  different  parts.  As  to  the 
mode  of  distribution  and  termination  of  their  nerves,  there  is 
nothing  to  be  said  beyond  what  has  been  already  stated  in  treat- 
ing of  the  nerves  in  general. 

Secretion. — Mucus  is  a  more  or  less  viscid,  transparent,  or  slightly  turbid 
fluid,  of  variable  consistency.     It  is  somewhat  heavier  than  water,  though 
expectorated  mucus  is  generally  prevented  from  sinking  in  that  liquid  by 
entangled  air-bubbles.     Examined  with  the  microscope,  it  is  found  to  con- 
sist of  a  fluid,  containing  solid  particles  of  various  kinds,  viz.,  1.  Epithelium 
particles  detached   by   desquamation ;    2.   Mucus    corpuscles,  which   are 
bodies  resembling  much  the  pale  corpuscles  of  the  blood ;  3.  Nucleated 
cells,  with  more  or  less  ample  envelope,  and  apparently  in  a  state  of  transi- 
tion from  the  condition  of  mucus  corpuscles  to  that  of  epithelium  particles. 
The  viscidity  of  mucus  depends  on  the  liquid  part,  which  contains  in  solu- 
tion a  peculiar  substance,  named  by  the  chemists  mucin.    This  ingredient  is 
precipitated  and  the  mucus  rendered  turbid  by  the  addition  of  water  or  a 
weak  acid,  but  it  may  be  partly  redissolved  in  an  excess  of  water,  and  com- 
pletely 80  in  a  strong  acid.     This  mucin  is  soluble  in  alkalies,  and  its  acid 
solutions  are  not  precipitated  by  ferocyanide  of  potassium.    Little  can,  of 
xourse,  be  expected  from  a  chemical  analysis  of  a  heterogeneous  and  inse- 
parable mixture  of  solid  particles  with  a  liquid  solution,  such  as  we  find  in 
mucus,  which  is,  moreover,  subject  to  differences  of  quality  according  to 
the  part  of  the  mucous  membrane  whence  it  is  derived.     Examined  thus  in 
the  gross,  however,  the  nasal  mucus  has  been  found  to  yield  water,  mucin, 
alcohol- extract  with  alkaline  lactates,  water-extract  with  traces  of  albumen 
and  a  phosphate,  chlorides  of  sodium  and  potassium,  and  soda.    Fat  has 
been  obtained  by  analysis  of  pulmonary  mucus,  reputed  healthy. 
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Regeneration, — The  reparatory  process  is  active  in  the  mucous  mem-   Reproduc- 
bnnes.    Breaches  of  continuity  occasioned  by  sloughing,  ulceration,  or  other   ^^^"' 
causes,  readily  heal.    The  steps  of  the  process  have  been  examined  with 
most  care  in  the  healing  of  ulcers  of  the  large  intestine,  and  in  such  cases 
it  bas  been  found  that  the  resulting  cicatrix  becomes  covered  with  epithe- 
liam,  but  that  the  tubular  follicles  are  not  reproduced. 


THE    SKIN. 

The  skin  consists  of  the  cutis  vera  or  corium  and  the  cuticle  Consiata  of 
or  epidermis.  corium  and 

The  epidermis^  cuticle^  or  scarf  skin^  belongs  to  the  class  nature  of  * 
of  epithelial  structures,  the  general  nature  of  which  has  been  ^****^^* 
already  considered.  It  forms  a  protective  covering  over  every 
part  of  the  true  slcin,  and  is  itself  qiiite  insensible  and 
nonvascular.  The  thickness  of  the  cuticle  varies  in  different 
parts  of  the  sur&ce,  noieasnring  in  some  not  more  than  j^th, 
and  in  others  from  ^th  to  ^th  of  an  inch.  It  is  thickest  in 
the  palms  of  the  hands  and  soles  of  the  feet,  where  the  skin  is 
much  exposed  to  pressure,  and  it  is  not  improbable  that  this  may 
serve  to  stimulate  the  subjacent  true  skin  to  a  more  active  for- 
mation of  epidermis ;  but  the  difference  does  not  depend  solely 
on  external  causes,  for  it  is  well  marked  even  in  the  foetus. 

Structure, — ^The  cuticle  is  made  up  of  flattened  cells  aggluti-  Epidermis 
nated  together  in  many  irregular  layers.  These  cells  arise  in  a  ^"^^'^ 
blastema,  which  is  poured  out  on  the  surface  of  the  true  skin. 
They  are  at  first  round,  and  contain  nuclei  with  soft  and  moist 
contents,  but,  by  successive  formations  beneath  them,  they  are 
gradually  pushed  to  the  free  surface,  and  in  their  progress  become 
flattened  into  thin  irregular  scales,  for  the  most  part  lose  their 
nuclei,  and  are  at  last  thrown  off  by  desquamation.  As  the  cells 
change  their  form,  they  undergo  chemical  and  physical  changes 
in  the  nature  of  their  contents ;  for  those  in  the  deeper  layers 
contain  a  soft,  opaque,  granular  matter,  soluble  as  well  as  their 
envelope  in  acetic  acid,  whilst  the  superficial  ones  are  transpa- 
rent, dry,  and  firm,  and  are  not  affected  by  that  acid.  It  would 
seem  as  if  their  contents  were  converted  into,  a  horny  matter, 
and  that  a  portion  of  this  substance  is  employed  to  cement  them 
together.  The  more  firm  and  transparent  superficial  part  of 
the  epidermis  may  be  separated  from  the  deeper,  softer,  more 
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opaque,  and  recently  formed  part,  which  constitaies  what  is 
called  the  rete  mucosum. 

Many  of  the  cells  of  the  cuticle  contain  pigment,  and  often 
give  the  membrane  more  or  less  of  a  tawny  colour,  even  in  the 
white  races  of  mankind ;  the  blackness  of  the  skin  in  the  negro 
depends  entirely  on  the  cuticle.  The  pigment  is  contained 
principally  in  the  cells  of  the  deep  layer  or  rete  mucosum,  and 
appears  to  fade  as  they  approach  the  surface,  but  even  the  super- 
ficial part  possesses  a  certain  degree  of  colour.  More  special  de- 
tails respecting  the  pigment  have  been  already  given  (page  cvi.). 
The  under  or  attached  sur&ce  of  the  cuticle  is  moulded  on 
the  adjoining  surface  of  the  corium,  and,  when  separated  by 
maceration  or  putrefaction,  presents  impressions  corresponding 
exactly  with  the  papillary  or  other  eminences,  and  the  furrows 
or  depressions  of  the  true  skin ;  the  more  prominent  inequalities 
of  the  latter  are  marked  also  on  the  outer  surfiu:e  of  the  cutide, 
but  less  accurately.  Fine  tubular  prolongations  of  the  cuticle 
sink  down  into  the  ducts  of  the  sweat  glands,  and  are  often  par- 
tially drawn  out  from  their  recesses  when  the  cuticle  is  detached, 
appearing  then  like  threads  proceeding  from  its  under  surface* 

Chemical  composUion.^^The  cuticle  consists  principally  of  a  substance 
peculiar  to  the  epithelial  and  homy  tissues,  and  named  keratin.  This  faoniy 
matter  is  insoluble  in  water  at  ordinary  temperatures,  and  insoluble  in 
alcohol.  It  is  soluble  in  the  caustic  alkalies.  In  composition,  it  is  ana- 
logous to  the  albuminoid  principles,  but  with  a  somewhat  larger  proportion 
of  oxygen  ;  like  these,  it  contains  sulphur.  Besides  keratin,  the  epidermis 
yields,  on  analysis,  a  small  amount  of  fat,  with  salts,  and  traces  of  the 
oxides  of  iron  and  manganese.  The  tissue  of  the  cuticle  readily  imbibes 
water,  by  which  it  is  rendered  soft,  thick,  and  opaque,  but  it  speedily  dries 
again,  and  recovers  its  usual  characters. 

The  true  skin^  cutis  vera^  derma^  or  corium^  is  a  sentient  and 
vascular  texture.  It  is  covered  and  defended,  as  already  ex- 
plained, by  the  insensible  and  non-vascular  cuticle,  and  is 
attached  to  the  parts  beneath  by  a  layer  of  cellular  tissue,  named 
**  subcutaneous,'*^  which,  excepting  in  a  few  parts,  contains  fat, 
and  has  therefore  been  called  also  the  ^^panniculus  adiposus/" 
The  connexion  is  in  many  parts  loose  and  moveable,  in  others 
close  and  firm,  as  in  the  palmar  surface  of  the  hand  and  the  sole 
of  the  foot,  where  the  skin  is  fixed  to  the  subjacent  fascia  by 
numerous  stout  fibrous  bands,  the  space  between  being  filled 
with  a  firm  padding  of  fat.     In  some  regions  of  the  body  the 
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Bkin  IS  moTed  by  muscular  fibres,  which,  as  in  the  case  of  the 
orbicular  muscle  of  the  mouth,  may  be  unconnected  to  fixed 
parts,  or  may  be  attached  beneath  to  bones  or  fasciae,  like  the 
other  cutaDeous  muscles  of  the  iace  and  neck,  and  the  short 
pdmar  muscle  of  the  hand. 

Structure, — The  corium  consists  of  a  fibro-vaacular  layer^  Stnictare 
which  is  supposed  to  be  bounded  at  the  surface  next  the  cuticle  °  ^"°™* 
by  a  fine  homogeneous  basement  membrane  or  membrana  pro- 
prioy  like  the  corresponding  part  of  the  mucous  membrane.    No 
SQch  superficial  film  can,  it  is  true,  be  raised  from  the  corium, 
but  fi^om  its  distinct  presence  in  small  gland-ducts,  which  are 
continuous  with  the  corium,  and,  from  the  well-defined  outline 
presented  by  the  papillary  eminences  on  its  surface,  it  is  pre- 
sumed that  a  limitary  membrane  of  this  sort  ought  to  be  reck- 
oned as  an  element  of  the  corium,  although,  as  in  the  analogous 
esse  of  the  mucous  membrane,  it  cannot  be  shewn  to  exist  over 
the  whole  surfiioe.     The  Jibro-vascular  part  is  made  up  of  an 
exceedingly  strong  and  tough  framework  of  interlaced  fibres,  with 
blood-Yessels  and  lymphatics.     The  fibres  are  chiefly  of  the 
while  yarietj,  such  as  constitute  the  chief  part  of  the  fibrous  and 
areokr  tissues,  and  are  arranged  in  stout  interlacing  bundles, 
except  at  and  near  the  surface,  where  the  texture  of  the  corium 
becomes  very  fine.     With  these  are  mixed  yellow  or  elastic 
fibres,  which  vary  in  amount  in  different  parts,  but  in  all  cases 
are  present  in  much  smaller  proportion  than  the  former  kind. 
The  interlacement  becomes  much  closer  and  finer  towards  the 
free  surface  of  the  corium,  and  there  the  fibres  can  be  discovered 
only  by  teazing  out  the  tissue.     Towards  the  attached  surface, 
on  the  other  hand,  the  texture  becomes  much  more  open,  with 
larger  and  larger  meshes,  in  which  clumps  of  fat  and  the  small 
sudatory  glands  are  lodged,  and  thus  the  fibrous  part  of  the  skin 
becoming  more  and  more  lax  and  more  mixed  with  fat,  blends 
gradually  with  the  subcutaneous  areolar  tissue  to  which  it  is 
allied  in  elementary  constitution. 

In  consequence  of  this  gradual  transition  of  the  corium  into  Thickness 
the  subjacent  tissue,  its  thickness  cannot  be  assigned  with  perfect  ^  <^^"°™- 
precision.     It  is  generally  said  to  measure  from  a  quarter  of  a 
line  or  less  to  nearly  a  line  and  a  half.     As  a  general  rule,  it  is 
thicker  on  the  posterior  aspect  of  the  head,  neck,  and  trunk,  than 
in  front ;  and  thicker  on  the  outer  than  on  the  inner  side  of  the 
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limbs.  The  corium,  as  well  as  the  cuticle,  is  remaikablj  thick 
on  the  soles  of  the  feet  and  palms  of  the  hands.  The  skin  of 
the  female  is  thinner  than  that  of  the  male. 

ForrowB  on  The  free  surface  of  the  coriam  is  marked  in  Yaiious  places 
with  larger  or  smaller  furrows,  which  also  affect  the  superjacent 
cuticle.  The  larger  of  them  are  seen  opposite  the  flexures  of 
the  joints,  as  those  so  well  known  in  the  palm  of  the  hand  and 
at  the  joints  of  the  fingers.  The  finer  furrows  intersect  each 
other  at  various  angles,  and  may  be  seen  almost  all  over  the 
surface :  they  are  very  conspicuous  on  the  back  of  the  hands. 
These  furrows  are  not  merely  the  consequence  of  the  firequent 
folding  of  the  skin  by  the  action  of  muscles  or  the  bending  of 
joints,  for  they  exist  in  the  foetus.  The  wrinkles  of  old  persons 
are  of  a  different  nature,  and  are  caused  by  the  wasting  of  the 
soft  parts  which  the  skin  covers.  Fine  curvilinear  ridges,  with 
intervening  furrows,  mark  the  skin  of  the  palm  and  sole  ;  these 
are  caused  by  ranges  of  the  papillae,  to  be  immediately  described. 

Papilla.  Papilla. — The  free  surface  of  the  corium  is  beset  with  small 

eminences  thus  named,  which  seem  chiefly  intended  to  contri- 
bute to  the  perfection  of  the  skin  as  an  organ  of  touch,  seeing 
that  they  are  highly  developed  where  the  sense  of  touch  is  ex- 
quisite, and  vice  versa.  They  serve  also  to  extend  the  surface 
for  the  production  of  the  cuticular  tissue,  and  hence  are  large- 
sized  and  numerous  under  the  nail.  The  papill®  are  laige, 
and  in  close  array  on  the  palm  and  palmar  surface  of  the 
fingers,  and  on  the  corresponding  parts  of  p.    h.^# 

the  foot  (fig.  77').  There  they  are  ranged 
in  lines  forming  the  curvilinear  ridges 
seen  when  the  skin  is  still  covered  with 
its  thick  epidermis.  They  are  of  a  conical 
figure,  rounded  or  blunt  at  the  top,  and 
are  received  into  corresponding  pits  on  the 
under  surface  of  the  cuticle.  They  measure 
on  the  hand  from  ^th  to  j^th  of  an 
inch  in  height.  In  the  ridges,  the  laige  papillsa  are  placed 
sometimes  in  single  but  more  commonly  in  double  rows,  with 
smaller  ones  between  them,  that  is,  also  on  the  ridges,  for  there 
are  none  in  the  intervening  grooves.     These  ridges  are  marked 

♦  PaDillsB,  as  seen  with  a  microscope,  on  a  portion  of  the  true  skin,  from 
which  the  cuticle  has  been  removed.    (After  Bresehet.) 
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Fig.  78'.^ 


at  shorty  and  tolerably  regular  intervals  with  notches,  or  short 
transTcrse  furrows,  in  each  of  which,  about  its  middle,  is  the 
minute  funnel-shaped  orifice  of  the  duct  of  a  sweat  gland  (fig. 
78').  Fine  blood-yessels  enter  the  papillae,  forming  either 
simple  capillary  loops  in  each,  or  dividing  into  two  or  more 
capillary  branches,  according  to  the  size  of  the  papilla,  which 
turn  round  in  form  of  loops  and  return  to  the  veins.  Filaments 
of  nerves  are  also  to  be  discovered  ascending  into  the  papillae, 

but  their  mode  of  termination  is  doubt- 
ful, and  what  is  known  on  the  subject 
has  already  been  stated  (p.  ccxix.).  In 
other  parts  of  the  skin  endowed  with 
less  sensibility,  the  papilles  are  smaller, 
shorter,  fewer  in  number,  and  irregularly 
scattered.  In  parts  where  they  are  natu- 
rally small,  they  often  become  enlarged 
by  chroric  inflanmation  round  the  mar- 
gin of  sores  and  ulcers  of  long  standing, 
and  are  then  much  more  conspicuous. 

Blood-vessels  and  lymphatics. — The  Vesseli, 
blood-vessels  divide  into  branches  in  the 
subcutaneous  tissue,  and,  as  they  enter  the  skin,  supply 
capillary  plexuses  to  the  &t  clumps,  sweat  glands,  and  hair 
follicles.  They  divide  and  anastomose  still  ftirther  as  they 
approach  the  surface,  and  at  length  on  reaching  it,  form  a  dense 
network  of  capillaries,  with  rounded  polygonal  meshes,  as  previ- 
ously represented  in  figure  71'*  Fine  branches  are  sent  into  the 
papillsB,  as  already  mentioned.  The  lymphatics  are  abundant  in 
some  parts  of  the  skin,  as  on  the  scrotum  and  round  the  nipple ; 
wbether  they  are  equally  so  in  all  parts  may  be  doubted.  They 
fonn  networks,  which  become  finer  as  they  approach  the  surface, 
and  communicate  underneath  with  straight  vessels,  and  these, 
after  a  longer  or  a  shorter  course,  join  laiger  ones  or  enter 
lymphatic  glands. 

Nerves. — Nerves  are  supplied  in  very  different  proportions  to  Nerves. 
different  regions  of  the  skin,  and  according  to  the  degree  of  sen- 
sibility.   Their  mode  of  termination  has  been  already  considered. 

*  Magnified  view  of  a  portion  of  epidermis,  shewing  the  ridges  caused  hy 
the  papiiisB  beneath,  with  the  short  transverse  furrows  and  the  openings  of 
the  sudoriferous  ducts.    (After  Breschet.) 
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Matrix  of 
nail. 


Chemical  Chemical   compotUion, — The   coriutn  being  composed   chiefly  of  white 

composition   fibrous  tissue,  has  a  corresponding  chemical  composition.     It  is,  accord- 
of  corinm.      ingly,  in  a  great  measure,  resolved  into  gelatin^  by  boiling,  and  hence,  also, 
its  conversion  into  leather  by  the  tanning  process. 

Nails  and  Hairs, — The  nails  and  hairs  are  growths  of  the 
epidermis,  agreeing  essentially  in  nature  with  that  membrane  ; 
like  the  epidermis,  they  are  destitute  of  vessels  and  nerves  and 
separable  from  the  cutis. 

Nails. — The  posterior  part  of  the  nail  which  is  concealed  in 
a  groove  of  the  skin  is  named  its  "  root,*^  the  uncovered  part  is 
the  "  body/'  which  terminates  in  front  by  the  "  free  edge.**^  A 
small  portion  of  the  nail  near  the  root,  named  from  its  shape  tike 
lunula^  is  whiter  than  the  rest.  This  appearance  is  due  parti  j 
to  some  degree  of  opacity  of  the  substance  of  the  nail  at  this 
point  and  partly  to  the  skin  beneath  being  less  vascular  than  in 
front. 

The  part  of  the  corium  to  which  the  pail  is  attached,  and  by 
which  in  fact  it  is  secreted  or  generated,  is  named  the  matrix. 
This  portion  of  the  skin  is  highly  vascular  and  thickly  covered 
with  large  vascular  papillae.  Posteriorly  the  matrix  is  bounded 
by  a  crescentic  groove  or  fold,  deep  in  the  middle  but  getting 
shallower  at  the  sides,  which  lodges  the  root  of  the  nail.  The 
small  lighter  coloured  part  of  the  matrix  next  the  groove  and 
corresponding  with  the  lunula  of  the  nail,  is  covered  with  papillae 
having  no  regular  arrangement,  but  the  whole  remaining  surface 
of  the  matrix  situated  in  front  of  this,  and  supporting  the  body  of 
the  nail,  is  marked  with  longitudinal  and  very  slightly  diverging 
ridges  formed  by  rows  of  papillee.  The  cuticle,  advancing  from 
the  back  of  the  finger,  becomes  attached  to  the  upper  surfiice  of 
the  nail  near  its  posterior  edge,  that  is,  all  round  the  margin  of 
the  groove  in  which  the  nail  is  lodged ;  in  front  the  cuticle  of 
the  point  of  the  finger  becomes  continuous  with  the  under  surfiice 
of  the  nail  a  little  way  behind  its  free  edge. 

The  substance  of  the  nail,  like  that  of  the  cuticle,  is  made  up 
of  scales  derived  from  flattened  cells.  The  oldest  and  most 
superficial  of  these  are  the  broadest  and  hardest,  but  at  the  same 
time  very  thin  and  irregular,  and  so  intimately  and  confusedly 
connected  together  that  their  respective  limits  are  scarcely  dis- 
cernible* But  the  youngest  cells,  which  are  those  situated  at 
the  root  and  under  surface,  are  softer,  and  of  a  rounded  or  poly- 
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goDal  shape,  and  still  retain  their  nuclei.     In  chemical  composi- 
tion the  nails  resemble  epidermis. 

The  growth  of  the  nail  is  effected  by  a  constant  generation  of  Mode  of 
cells  at  the  root  and  under  surface^     Each  successive  series  of  S^^^^^' 
these  cells  being  followed  and  pushed  from  their  original  place 
hy  others,  lose  their  nuclei,  and  become  flattened  into  dry,  hard, 
aod  inseparably  coherent  scales.     By  the  addition  of  new  cells 
at  the  posterior  edge  the  nail  is  made  to  advance,  and  by  the 
apposition  of  similar  particles  to  its  under  surface  it  is  maintained 
of  due  thickness.     The  nail  being  thus  merely  an  exuberant  part 
of  the  epidermis,  the  question  whether  that  membrane  is  con- 
tlDued  underneath  it  loses  its  significance.     When  a  nail  is  Reprodac- 
thrown  off  by  suppuration  or  pulled  away  by  violence,  a  new  **^°  °^ 
one  is  produced  in  its  place,  provided  the  matrix  remains. 

Hairs. — A  hair  consists  of  the  root,  which  is  fixed  in  the  Paruofa 
skin,  the  shafk  or  stem,  and  the  point.  The  stem  is  generally  ****'' 
cylindrical,  but  often  more  or  less  flattened,  sometimes  it  is 
grooved  along  one  side,  and  therefore  reniform  in  a  cross  section ; 
when  the  hair  is  entire  it  becomes  gradually  smaller  towards  the 
point.  The  length  and  thickness  vary  greatly  in  different  indi- 
viduals and  races  of  mankind  as  well  as  in  different  regions  of  the 
body.     Light  coloured  hair  is  usually  finer  than  black. 

The  stem  is  covered  witb  a  coating  of  finely  imbricated  scales,  Corticat 
the  projecting  serrated  edges  of  which  give  rise  to  a  series  of  fine  **  **■ 
vaved  transverse  lines,  which  .may  be  seen  with  the  microscope 
on  the  surface  of  the  hair.  Within  this  scaly  covering  is  a  fibrous 
substance  which  in  all  cases  constitutes  the  chief  part  and  often 
the  whole  of  the  stem ;  but  in  many  hairs  the  axis  is  occupied 
by  a  substance  of  a  different  nature,  called  the  medulla  or  pith, 
for  which  reason  the  surrounding  fibrous  part  is  often  named 
*'  cortical,^  although  this  term  is  more  properly  applied  to  the 
finpeificial  coating  of  scales  abovementioned.    The  fibrous  sub-  Structure 
Stance  is  translucent,  with  short  longitudinal  opaque  streaks  of  g^^Q, 
darker  colour  intermixed ;  it  is  made  up  of  straight,  rigid,  longitu-  substance, 
dinal  fibres,  which,  when  separated,  are  found  to  be  flattened,  broad 
in  the  middle^and  pointed  at  each  end,  with  dark  and  rough  edges.* 

These  fibres,  as  will  be  afterwards  explained,  are  derived  from 

*  The  breadth  of  these  fibres,  measured  at  the  middle,  is  stated  by 
Henl^  at  ,^th  of  an  inch,  but  Bidder  affirms  that,  on  macerating  a  hair  in 
hydrochloric  acid,  it  may  be  split  into  fibres  a  great  deal  smaller  than  this. 
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elongated  and  metamorphosed  cells  ;  thej  are  mostly  transparent 
or  marked  with  only  a  few  dark  specks.     The  coloured  streaks 
in  the  fibrous  substance  are  caused  by  collections  of  pigment  or 
elongated  cell-nuclei. 
Medulla.  The  medulla  or  pith,  as  already  remarked,  does  not  exist  in  all 

hairs.  It  is  wanting  in  the  fine  hairs  over  the  general  surface  of 
the  body,  and  is  not  commonly  met  with  in  those  of  the  head. 
When  present  it  occupies  the  centre  of  the  shaft  and  ceases 
towards  the  point.  It  is  more  opaque  and  deeper  coloured  than 
the  fibrous  part ;  in  the  white  hairs  of  quadrupeds  it  is  opaque 
and  white.  It  seems  to  be  composed  of  little  clumps  or  clusters 
of  minute  particles,  some  resembling  pigment  granules,  others 
like  very  fine  fat  granules,  which  form  a  continuous  dark  mass 
along  the  middle  of  the  stem,  or  are  interrupted  at  parts  for  a 
greater  or  less  extent.  In  the  latter  case,  the  axis  of  the  stem  at 
the  interruptions  may  be  fibrous  like  the  surrounding  parts,  or 
these  intervals  may  be  occupied  by  a  clear,  colourless  matter ; 
and,  according  to  Henle,  some  hairs  present  the  appearance  of  a 
sort  of  canal  running  along  the  axis  and  filled  in  certain  parts 
with  opaque  granular  matter,  and  in  others  with  a  homogeneoos 
transparent  substance. 

The  root  of  the  hair  is  lighter  in  colour  and  softer  than  the 

stem ;  it  swells  out  at  its  lower  end  into  a  bulbous  enlargement 

„  .  or  knob,  and  is  received  into  a  recess  of  the  skin  named  the  hair 

follicle.        follicle^  which,  when  the  hair  is  of  considerable  size,  reaches  down 

into  the  subcutaneous  fat.     The  follicle,  which  receives  near 

its  mouth  the  opening  ducts  of  one  or  more  sebaceous  glands, 

is  somewhat  dilated  at  the  bottom,  to   correspond  with  the 

bulging  of  the  root ;  it  consists  of  an  outer  coat,  continuous 

Dennic         ^^^^  ^^®  corium  (fig.  79',  rf,  (i),  and  an  epidermic  lining  (&,  c), 

coat  and       continuous  with  the  cuticle.     The  outer  or  dermic  coat  is  thin, 
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lining  of  ^^^  ^^^  9  i^  IS  made  up  of  fibres  like  those  of  the  corium,  and 
follicle.  jg  ^ell  supplied  with  blood-vessels.  The  epidermic  lining 
adheres  closely  to  the  root  of  the  hair,  and  commonly  separates, 
in  great  part,  from  the  follicle,  and  abides  by  the  hair,  when 
the  latter  is  pulled  out ;  hence  it  is  sometimes  named  the 
**^  root-sheath.**^  It  consists  of  an  outer,  softer,  and  more  opaque 
stratum  (fig.  79')  c,  c)  next  the  dermic  coat  of  the  follicle,  and 
an  internal  more  transparent  layer  (&,  b)  next  the  hair.  The 
former  corresponds  with  the  deeper  and  more  recent  layer  of  the 


cuticle  in  general,  and  contains  blastema,  with  nuclei,  and  grow- 
ing cells :  the  latter  reprcHents  the  superficial  and  more  mature 
put  of  the  cuticle,  and  consists  of  oblong  fiattened  cells,  many 
of  tbem  witb  nuclei,  and  lyiog  two  or  three  deep.  This  inner- 
mott  lajer,  when  detached,  exhibits  impressions  of  cross  lines 
DD  its  Bor&ce.  corresponding  with  those  of  the  imbricated  scaljr 
CMling  of  the  hair,  next  which  it  lies.  Between  the  two  lajeis 
Pig.  ?9'.*  of  the  cuticular  lining  here  de- 

*  '  *  scribed  is    interposed  a  lamina 

ot  fenestrated  membrane,  trans-  Fenntisied 
parent  and   homogeneous,   and  ='«'°'"»«- 
perforated  with  round,  oval,  and 
irregular-shaped  holes.-f- 

Thc     soft    bulboua  enlarge-  Attachment 
ment    of  the  root  of  the  hair  'f  haiT  to 
is  attached  by  iU  base  to  the  S.°' 
bottom  of  the  follicle,  and  at 
the  circumference  of  this  attach- 
ed part  it  is  continuous  with  the 
epidermic  lining ;  at  the  bottom 
of  the  follicle  it,  in  &ct,  Ukes 
the  place  of  the   epidermis,  of 
which  it  is  a  growth  or  extension, 
and  this  part  of  the  follicle  is  the  true  matrix  of  the  hair,  being, 
in  reality,  a  part  of  the  corium  (though  sunk  below  the  general 
Bnrfece),  which  supplies  material  for  the  production  of  the  hair, 
Thi»  productive  part  of  the  follicle  is,  accordingly,  remarkably 
nscular,  and,   in  the  large  tactile  hurs  on  the  snout  of  the 

*  MMiiified  view  of  the  root  of  a  hair  (after  Kohlraueoh).  a.  Stem  or 
>n»tt  of  hair  cut  across,  b.  Inner,  and  c  outer  layer  of  the  epidermic  lining 
of  the  h&ir  follicle,  called  also  the  root-theath.  d.  Dermic  or  eitemal  coat 
of  the  hail  follicle,  ehcwn  in  part.  e.  Imbricated  acaks  about  to  form  a 
cuniol  layer  on  the  surface  of  the  hair. 

t  The  feQestratcd  tnerabrene  wa«  first  pointed  out  in  the  hair-sheath  by 
HenUj  who  described  it  oa  lying  next  to  the  hair ;  but  Mr.  Huxley  has 
*hi'wn  that  a  stratum  of  nucleated  cells  inierrenes  between  it  and  the  surface 
of  the  hair.  (Med.  Oai.  Not.  1845,  p.  1340).  KoblrSusch  conoei»ed  that 
^^  a|^>eMiinGc  of  a  fenettmted  membrane  was  fallaciouB,  and  was  occasioned 
Jt  lacetation  of  the  inner  transparent  layer  of  oblong  cells.  Tliis  inner 
"Jer  may,  jt  is  true,  be  rendily  lacerated,  but  I  hate  nercrtheless  satisfied 
Myself  of  the  independent  existence  of  a  fenestrated  membrane,  interposed, 
w  Mr.  HuxlcT  describes,  between  the  outer  and  inner  layers  of  the  cuticular 
nning  of  the  hair- follicle, — however  difficult  it  may  be  to  reconcile  this  fact 
"ith  tbe  known  constitntion  of  the  cuticle  in  general. 
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seal,  is  raised  in  form  of  a  conical  papilla  or  pulp,  which  fits  into 
a  corresponding  excavation  of  the  hair  root,  but  there  is  no 
such  marked  elevation  in  the  bottom  of  the  human  hair  follicle. 
Nervous  branches  of  considerable  size  enter  the  follicles  of  the 
large  tactile  hairs  referred  to,  and  are  probably  distributed  to 
the  papillea,  though,  of  course,  not  to  the  substance  of  the 
hair ;  the  pain  occasioned  by  pulling  the  hair  would  seem 
to  suggest  that  the  human  hair  follicles  are  not  unprovided  with 
nerves. 
Growth  of  Growth  of  hair. — On  the  surface  of  the  vascular  matrix,  at  the 
^"'''  bottom  of  the  follicle^  blastema  is  thrown  out,  in  which  nucleated 

cells  arise.  The  cells,  many  of  which  previously  get  filled  with  pig- 
ment, for  the  most  part  lengthen  out  into  the  flattened  fibres  and 
coloured  streaks  which  compose  the  fibrous  part  of  the  hair ;  their 
nuclei,  at  first,  also  lengthen  in  the  same  manner,  but,  at  last, 
mostly  become  indistinct.  The  cells  next  the  circumference 
expand  into  the  scales  which  form  the  imbricated  cortical  layer 
(fig.  79^  e,  e).  The  medulla,  where  it  exists,  is  formed  by  the 
cells  nearest  the  centre ;  these  retain  their  primitive  figure 
longer  than  the  rest ;  their  cavities  coalesce  together  by  de- 
struction of  their  mutually  adherent  parietes,  whilst  collections 
of  pigment  granules  make  their  appearance  in  them  and  around 
their  nuclei,  forming  an  opaque  mass,  which  occupies  the  axis  of 
the  hair. 

The  substance  of  the  hair,  like  that  of  the  cuticle,  is  quite 
extravascular,  but,  like  •  that  structure  also,  it  is  oiganized  and 
subject  to  internal  organic  changes.  Thus,  in  the  progress  of 
its  growth,  the  cells  change  their  figure,  and  acquire  greater 
consistency.  In  consequence  of  their  elongation,  the  hair, 
bulbous  at  the  commencement,  becomes  reduced  in  diameter 
and  cylindrical  above.  But  it  cannot  be  said  to  what  precise 
distance  from  the  root  oiganic  changes  may  extend.  Some  have 
imagined  that  the  hairs  are  slowly  permeated  by  a  fluid,  firom 
the  root  to  the  point,  but  this  has  not  been  proved.  The 
sudden  change  of  the  colour  of  the  hair  irom  dark  to  grey, 
which  sometimes  happens,  has  never  been  satis&ctorily  ex- 
plained. 

Appearance  Development  of  the  hair  in  <Ae^^t».— According  to  Valentin,  the  nidi- 
of  the  hair  mcnts  of  the  hairs  appear  at  the  end  of  the  third  or  beginning  of  the 
fffitufc  fourth  month  of  intra-uterine  life^  as  little  black  specks  beneath  the  cuticle. 
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From  the  ioTestigatioiiB  of  QustaTus  Simon,  on  the  origin  of  the  hairs  in  the 
f(£tal  pig,  it  would  seem  that  the  follicle  is  the  first  part  to  appear.  This  is 
fonned  of  a  saccular  or  cylindrical  recess  of  the  skin,  lined  with  epidermis, 
bat  whether  it  he  at  first  also  closed  hy  that  memhrane  is  uncertain.  Most  of 
these  follicles  contain  dark -coloured  pigment  cells  on  their  parietes,  and  a 
larger  eoUection  of  them  at  the  hottom,  which  corresponds  to  the  knoh  or 
balboDS  part  of  the  future  hair ;  but  in  some  this  part  consists  of  colourless 
eells.  The  diminutiye  hair  then  appears,  its  shaft  being  disproportionately 
small  As  it  lengthens  it  becomes  bent  on  itself  like  a  whip,  and  the 
doubled  part  first  protrudes  from  the  follicle.  The  first  hairs  produced  in  the 
human  foetus  constitute  the  lanugo  ;  their  eruption  takes  place  about  the  fifth 
month,  but  many  of  them  are  shed  before  birth,  and  are  found  floating  in  the 
liqaor  smnii. 

R^roduetion, — When  a  hair  is  pulled  out  a  new  one  grows  in  its  place, 
provided  the  follicle  remains  entire.    The  steps  of  this  process  have  been  Keproduc- 
experimentally  studied  by  Heusinger,  on  the  krge  hairs  situated  on  the  lips  ^**°  ®^  *'*^'* 
of  the  dog.    He  found  that  a  new  hair  appeared  above  the  surface  in  a  few 
dap  after  the  evulsion  of  the  old  one,  and  attained  its  full  size  in  about  three 
veeks.    Blood  was  at  first  effused  into  the  follicle,  but  was  subsequently 
absorbed,  and  after  some  inflammation  and  swelling  of  the  coats  of  the  foUicle, 
which  soon  subsided,  the  new  hair  commenced  as  a  black  spot  on  the  pulp 
ti  the  bottom ;  it  then  lengthened  out  and  appeared  above  the  surface. 
When  quadrupeds  shed  and  renew  their  hair,  the  new  hair  is  produced  in 
the  old  follicle. 

DUtrUnttion  and  arrangement. — Hairs  are  found  on  all  parts  of  the  skin 
except  the  palms  of  the  hands  and  soles  of  the  feet,  the  dorsal  surface  of  Arrange- 
thc  third  phalanges  of  the  fingers  and  toes,  the  upper  eyelids,  the  glans,  "1"I*  ^j^.^ 
And  the  inner  surface  of  the  prepuce.  They  arc  for  the  most  part 
groaped  together,  and  not  placed  at  equal  distances.  Except  those  of 
the  eyelashes,  which  are  implanted  perpendicularly  to  the  surface,  they 
have  usuaDy  a  slanting  direction,  which  is  wonderfully  constant  In  the  same 
parts.* 

Chemical  nature, — The  chemical  composition  of  hair  has  been  investigated  Chemical 
principally  by  Vauquelin,  Scherer,  and  Van  Laer.  When  treated  with  boiling  cp™P**'*" 
alcohol,  [and  with  ether,  it  yields  a  certain  amount  of  oily  fat,  consisting 
of  maigarin,  margaric  acid,  and  olein,  which  is  red  or  dark  coloured,  ac- 
cording to  the  tint  of  the  hair.  The  animal  matter  of  the  hair  thus  freed 
from  fat,  is  supposed  to  consist  of  a  substance  yielding  gelatin,  and  a 
protein  compound  containing  a  large  proportion  of  sulphur.  It  is  insoluble 
in  water,  unless  by  long  boiling  under  pressure,  by  which  it  is  reduced  into 
a  viscid  mass.  It  readily  and  completely  dissolves  in  caustic  alkalies.  By 
calcination  hair  yields  Irom  1  to  1^  per  cent  of  ashes,  which  consist  of  the 
following  ingredients,  viz.,  peroxide  of  iron,  and  according  to  Vauquelin, 

*  The  direction  of  the  hairs  in  different  parts,  is  well  seen  in  the  new- 
bom  in&nt.  As  so  observed,  it  has  been  described  and  represented  in 
figfures,  by  Eschericht.    MuHer's  Archiv.,  1837. 
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traces  of  manganese,  silica,  chlorides  of  sodium  and  potassium,  sulphates 
of  lime  and  magnesia,  and  phosphate  of  lime.  With  the  exception  of  the 
hones  and  teeth,  no  tissue  of  the  hody  withstands  decay  after  death  so  long 
as  the  hair,  and  hence  it  is  often  found  preserved  in  sepulchres,  when 
nothing  else  remains  hut  the  skeleton. 

Glands  of  the  skin. — These  are  of  two  kinds,  the  sebaceous, 
which  yield  a  fatty  secretion,  and  the  sweat  glands. 

The  sebaceous  glands  pour  out  their  secretion  at  the  roots  of 
the  hairs,  for,  with  very  few  isolated  exceptions,  they  open  into 
the  hair  follicles,  and  are  found  wherever  there  are  hairs.  Each 
has  a  small  duct,  which  opens  at  a  short  distance  within  the 
mouth  of  the  hair  follicle,  and,  by  its  other  end,  leads  to  a 
cluster  of  small  rounded  secreting  saccules,  which,  as  well  as  the 
duct,  are  lined  by  epithelium,  and  usually  chained  with  the 
fatty  secretion,  mixed  with  detached  epithelium  particles.  The 
number  of  saccular  recesses  connected  with  the  duct  usually 
varies  from  four-  or  five  to  twenty ;  it  may  be  reduced  to  two 
or  three,  in  very  small  glands,  or  even  to  one,  but  this  is  rare. 
These  glands  are  lodged  in  the  substance  of  the  corium. 
Several  may  open  into  the  same  hair  follicle,  surrounding  it 
on  all  sides,  and  their  size  is  not  regulated  by  the  magnitude 
of  the  hair.  Thus,  some  of  the  largest  are  connected  with  the 
fine  downy  hairs  on  the  alse  of  the  nose  and  other  parts  of  the 
face,  and  there  they  often  become  unduly  charged  with  pent-up 
secretion.* 

The  sudoriferous  glands  or  sweat  glands. — These  are  seated 
on  the  under  surface  of  the  corium,  and  at  variable  depths  in 
the  subcutaneous  adipose  tissue.  They  have  the  appearance,  of 
small  round  reddish  bodies,  each  of  which,  when  examined  with 
the  microscope,  is  found  to  consist  of  a  fine  tube,  coiled  up  into 
a  ball  (though  sometimes  forming  an  irregular  or  flattened 
figure),  from  which  the  tube  is  continued,  as  the  duct  of  the  gland, 
upwards  through  the  true  skin  and  cuticle,  and  opens  on  the 
surface  by  a  slightly  widened  orifice.  The  duct,  as  it  passes 
through  the  epidermis,  is  twisted  like  a  corkscrew,  that  is, 
in  parts  where  the  epidermis  is  sufficiently  thick  to  give  room  for 


♦  A  few  years  ago  it  was  discovered  hy  Dr.  Gustavus  Simon,  that  the  seha- 
ceous  and  hair  follicles  were  infested  by  a  worm,  which  he  has  described  and 
delineated  in  MuUers  Archiv.  for  1842.  Since  then,  further  interesting 
details  respecting  this  curious  parasite,  with  observations  on  its  development, 
have  been  contributed  by  Mr.  JS.  Wilson.     Phil.  Trans.  1844. 
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this;  lower  down  it  is  but  slightly  curved  (fig.  80').  Some- 
times the  duct  is  formed  of  two  coiled-up  branches,  which  join 
at  a  short  distance  from  the  gland,  as  happens  to  be  the  case  in 
the  specimen  represented  in  the  figure.  The  tube,  both  in  the 
gland  and  where  it  forms  the  excretory  duct,  consists  of  an  outer 
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coat,  continuous  with  the  corium,  and  reach- 
ing no  higher  than  the  surface  of  the  true 
skin,  and  an  epithelial  lining,  continuous 
with  the  epidermis,  which  alone  forms  the 
twisted  part  of  the  duct.  The  outer  or  der- 
mic coat  is  formed  by  simple  or  basement 
membrane,  strengthened  by  fine  fibres  of  cel- 
lular tissue.  On  carefully  detaching  the  cuti- 
cle from  the  true  skin,  after  its  connection 
has  been  loosened  by  putrefaction,  it  usually 
happens  that  the  cuticular  linings  of  the  sweat 
ducts  get  separated  from  their  interior  to  a 
certain  depth,  and  are  drawn  out  in  form  of 
short  threads  attached  to  the  under  surface 
of  the  epidermis.  Each  little  sweat  gland 
is  supplied  with  a  dense  cluster  of  capillary 
blood-vessels. 


Sweat  glands  exist  in  all  regions  of  the  skin^  and  attempts  have  been  made   Distribn- 
to  detennine  their  relative  amount  in  different  parts^  for  they  are  not  equally   **°"  ^^ 
alrandaat  everywhere ;  but  while  it  is  easy  to  count  their  numbers  in  a  given    «]andg, 
space  on  the  palm  and  sole,  the  numerical  proportion  assigned  to  them  in 
mo6t  other  regions  must  be  taken  with  considerable  allowance.     According 
to  Krause,  nearly  2,800  open  on  a  square  inch  of  the  palm  of  the  hand,  and 
somewhat  fewer  on  an  equal  extent  of  the  sole  of  the  foot.    He  assigns 
rather  more  than  half  this  number  to  a  square  inch  on  the  back  of  the  hand, 
and  Qot  quite  so  many  to  an  equal  portion  of  surface  on  the  forehead,  and 
the  front  and  sides  of  the  neck  ;  then  come  the  breast,  abdomen,  and  fore- 
ann,  where  he  reckons  about  1,100  to  the  inch,  and  lastly,  the  lower  limbs 
and  the  back  part  of  the  neck  and  trunk,  on  which  the  number  in  the  same 
space  is  not  more  than  from  400  to  600. 

The  size  of  the  sweat  glands  also  varies.     According  to  the  observer  last   Siae  differs, 
named,  the  average  diameter  of  the  round  shaped  ones  is  about  one>sixth  of 


*  Magnified  view  of  a  sweat  gland  with  its  duct  (after  Wagner),  a. 
The  gland  surrounded  by  vesicles  of  adipose  tissue,  b.  The  duct  passing 
through  the  corium.  c.  Its  continuation  through  the  lower,  and  d  tnrough 
the  upper  part  of  the  epidermis. 


CCXCvi  THE  SKIN. 

a  line;  but  in  some  parts  they  are  larger  than  this,  as  for  example,  in  the 
groin,  but  especially  in  the  axiHa.    In  this  last  situation   Krause  foun^ 
the  greater  number  to  measure  from  one-third  of  a  line  to  a  line^  and  some 
nearly  two  lines  in  diameter. 
Uses  of  Functioru  and  vitiU  properties  of  the  skin, — The  skin  forms  a  general  ex- 

the  akin.  temal  tegument  to  the  body,  defining  the  surface,  and  coming  into  relation 
with  foreign  matters  externally,  as  the  mucous  membrane,  with  which  it  is 
continuous  and  in  many  respects  analogous,  does  internally.  It  is  also  a 
vast  emunctory,  by  which  a  large  amount  of  fluid  is  eliminated  from  the 
system,  in  this  also  resembling  certain  parts  of  the  mucous  membraoe- 
Under  certain  conditions,  moreover,  it  performs  the  office  of  an  absorbing 
surface,  but  this  function  is  greatly  restricted  by  the  epidermis.  Through- 
Seniibility.  ^^^  j^g  ^^ole  extent  the  skin  is  endowed  with  tactile  teraibUityf  but  in  very 
different  degrees  in  different  parts.  On  the  skin  of  the  palm  and  fin^rs, 
which  is  largely  supplied  with  nerves  and  furnished  with  numerous  promi- 
nent papillsQ,  thesense  attains  a  high  degree  of  acuteness;  and  this  endowment, 
together  with  other  conformable  arrangements  and  adaptations,  invests  the 
Contractr  human  hand  with  the  character  of  a  special  oigan  of  touch.  A  certain, 
though  low  degree  of  vital  contractility,  seepis  also  to  belong  to  the  skin. 
This  shews  itself  in  the  general  shrinking  of  the  skin"  caused  by  naked 
exposure  to  cold  and  by  certain  mental  emotions,  and  producing  the  state  of 
the  surface  named  ''cutis  anserine,*'  in  consequence  of  the  little  eminences 
becoming  more  prominent.  The  erection  of  the  nipple  is  probably  also  doe 
to  contracility.  The  scrotum,  as  is  well  known,  becomes  obviously 
shrunk  and  corrugated  by  the  application  of  cold  or  mechanical  irritation  to 
its  surface  ;  but  in  this  case  the  contraction  takes  place  in  the  subcutaneous 
tissue,  and  the  skin  is  puckered.  It  has  been  supposed  by  Muller  and 
others,  that  the  contraction  of  the  cutaneous  and  subcutaneous  tissne,  in  the 
different  cases  mentioned,  is  caused  by  contractile  fibres,  not  difieriog  in 
structure  horn  the  fibres  of  ordinary  cellular  tissue.  In  opposition  to  this 
opinion,  however,  it  has  been  clearly  proved  that  the  subcutaneous  tissue 
of  the  scrotum  contains  true  muscular  fibres  of  the  plain  variety,  as  already 
mentioned;  at  the  same  time,  it  has  not  yet  been  determined  whether 
similar  muscular  fibres  are  in  any  proportion  intermixed  with  those  which 
constitute  the  framework  of  the  corium. 
Rogenersr  Beproduetion  of  skin. — When  a  considerable  portion  of  the  skin  is  lost 
tion.  ^Q  breach  is  repaired  partly  by  a  drawing  inwards  of  the  adjoining  skin,  and 

partly  by  the  formation  of  a  dense  tissue,  less  vascular  than  the  natural 
corium,  and  in  which,  so  flEur  as  I  know,  hairs  and  glands  are  not  reproduced, 
so  that  some  deny  that  the  cutaneous  tissue  is  regenerated.  Still  the  new 
part  becomes  covered  with  epidermis,  and  its  substance  sufficiently  resembles 
that  of  the  corium  to  warrant  its  being  considered  as  cutaneous  tissue  re- 
generated in  a  simple  form.  I  may  add,  that  in  small  breaches  of  continuity, 
from  cuts  inflicted  in  early  life,  the  uniting  part  sometimes  acquires  l\irrowE 
similar  to  those  of  the  adjoining  surface. 
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The  tenn  gland  has  been  applied  to  various  objects,  differing  j^^ 
widdy  from  each  otber  in  nature  and  ojBBce,  but  the  organs  of  ''gland.** 
vliick  it  is  proposed  to  consider  generally  the  structure,  in 
the  present  chapter,    are    those  devoted   to  the  function   of 
secretion. 

By  secretion  is  meant  a  process  in  an  organized  body,  by  secretion 
vLich  various  matters,  derived  from  the  solids  or  fluids  of  the  what. 
oiganism,  are  collected  and  discharged  at  particular  parts,  in 
Older  to  be  fiirther  employed  for  special  purposes  in  the  economy, 
or  to  be  simply  eliminated  as  redundant  material  or  waste 
products.  Of  die  former  case,  the  saliva  and  gastric  juice, 
and  of  the  latter,  which  by  way  of  distinction  is  often  called 
^^  excretion,'*^  the  urine  and  sweat  may  be  taken  as  examples. 

Secretion  is  very  closely  allied  to  nutrition.  In  the  one  ji^Qtritive 
process,  as  in  the  other,  materials  are  selected  from  the  general  Bccretion. 
nui88  of  blood  and  appropriated  by  solid  textures ;  but  in  the 
(unction  of  nutrition  or  assimilation,  the  appropriated  matter  is 
destined,  for  a  time,  to  constitute  part  of  the  texture  or  organ, 
whereas  in  secretion  it  is  immediately  dischaiged  at  a  free  sur- 
&ce.  The  resemblance  is  most  striking  in  those  cases  in  which 
the  waste  particles  of  the  texture  nourished  are  shed  or  cast  off 
at  its  surface,  as  in  the  cuticle  and  other  epithelial  tissues.  It 
bss  thus  been  common,  with  physiological  writers,  to  designate 
the  selection  and  deposition  of  material  which  takes  place  in 
natrition  by  the  term  "  nutritive  secretion,"^  whilst  the  function 
of  which  we  have  here  to  consider  generally  the  organs,  is  named 
amply  **  secretion,^^  or  sometimes,  when  necessary  for  the  sake 
of  distinction,  **  excretive  secretion."*' 

In  man,  and  in  animals  which  possess  a  circulating  blood,  Somce  of 
that  fluid  is  the  source  whence  the  constituents  of  the  secre-  ^^^^ 

matter. 

lions  are  proximately  derived ;  and  it  is  further  ascertained,  that 
wme  secreted  matters  exist  ready  formed  in  the  blood,  and 
Rqnire  only  to  be  sdecttd  and  separated  from  the  general  mass, 
whibt  others  would  seem  to  he  prepared  from  the  materials 
of  the  blood,  by  the  agency  of  the  secreting  organ.  Among 
the  secreted  substances  belonging  to  the  former  category, 
ficveial,  such  as  water,  common  salt,  and  albumen,  are  primary 
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constituents  of  the  blood,  but  others,  as  urea,  uric  acid,  and 
certain  salts,  are  the  result  of  changes,  both  formative  and 
destructive,  which  take  place  in  the  solid  textures  and  in  the 
blood  itself,  in  the  general  process  of  nutrition.  Again,  as 
regards  those  ingredients  of  the  secretions  which  are  prepared  or 
elaborated  in  the  secretory  apparatus,  it  is  to  be  observed,  that 
they  may  undei^o  changes  in  organic  form,  as  vrell  as  in  che- 
mical composition.  Evidence  of  this  is  afforded  by  the  solid 
corpuscles  found  in  many  secretions,  as  well  as  by  the  seminal 
cells  and  spermatozoa  produced  in  the  testicle. 

In  considering,  i  priori^  the  structural  adaptations  required 
in  a  secreting  apparatus,  one  important  provision  which  imme- 
diately suggests  itself  is,  that  the  blood-vessels  should  approach 
some  free  surface  from  which  the  secretion  may  be  poured  out. 
It  is  not,  however,  necessary  that  the  vessels  should  open  on 
the  secreting  surface,  seeing  that  their  coats,  as  well  as  the 
tissue  covering  them,  are  permeable  to  liquids ;  but,  to  ensure 
the  most  favourable  conditions  for  the  discharge  of  fluid,  it  is 
requisite  that  the  vessels  should  be  divided  into  their  finest  or 
capillary  branches,  and  that  they  should  be  arranged  in  close 
order,  and  as  near  as  possible  to  the  surface.  In  this  condition, 
their  coats  are  reduced  to  the  greatest  degree  of  tenuity  and 
simplicity,  and  the  blood,  being  divided  into  minute  streams,  is 
more  extensively  and  thoroughly  brought  into  contact  with  the 
permeable  parietes  of  its  containing  channels,  as  well  as  more 
effectually  and,  by  reason  of  its  slower  motion,  for  a  longer  time 
exposed  to  those  influences,  whether  operating  from  within  or 
without  the  vessels,  which  promote  transudation. 

It  seems  not  unreasonable  to  conceive  that  such  a  simple 
arrangement  as  that  just  indicated  would  suffice  for  the  sepa- 
ration of  certain  substances  from  the  general  mass  of  the  blood ; 
for  the  coats  of  the  vessels  and  tissue  superjacent  to  them  are 
not  permeated  with  equal  facility  by  all  its  constituents;  nay,  it 
is  not  unlikely  that,  in  certain  instances  of  secretion  actually 
occurring,  the  elimination  of  fluid  is  effected  without  the  neces- 
sary aid  of  any  more  complicated  apparatus.  Thus,  the  exhala- 
tion of  carbonic  acid  and  watery  vapour  from  the  interior  of  the 
lungs  and  air-passages,  is  probably  produced  in  this  simple 
manner,  although  the  structure  of  the  exhaling  membrane  is, 
for  other  reasons,  complex;  and  the  discharge  of  fluid  into 
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canties  lined  by  serous  membranes,  whicli  is  known  to  be 
preteniataiallj  increased  by  artificial  or  morbid  obstruction  in 
the  mnSy  may  be  a  case  of  the  same  kind. 

But  another  element  is  almost  always  introduced  into  the  Agency  of 
secreting  structure,  and  plays  an  important  part  in  the  secre-  ^^^ 
toij  process ;  this  is  the  nucleated  cell.  A  series  of  these 
celb,  which  are  usually  of  a  spheroidal  or  polyhedral  figure,  is 
spread  OYer  the  secreting  surface,  in  form  of  an  epithelium,  which 
rests  on  a  simple  membrane,  named  the  basement  membrane,  or 
membiana  propria.  This  membrane,  itself  extravascular,  limits 
and  defines  the  vascular  secreting  surfiice ;  it  supports  and  con- 
nects the  cells  by  one  of  its  surfaces,  whilst  the  other  is  in  con- 
tact with  the  blood-vessels,  and  it  may  very  possibly,  also, 
minister,  in  a  certain  degree,  to  the  process  of  secretion,  by 
allowing  some  constituents  of  the  blood  to  pass  through  it  more 
readily  than  others.  But  the  cells  are  the  great  agents  in 
selecting  and  preparing  the  special  ingredients  of  the  secretions. 
They  attract  and  imbibe  into  their  interior  those  substances 
which,  already  existing  in  the  blood,  require  merely  to  be 
s^;regated  from  the  common  store,  and  concentrated  in  the  secre- 
tion, and  they,  in  certain  cases,  convert  the  matters  which  they 
have  selected  into  new  chemical  compounds,  or  lead  them  to 
assume  organic  structure.  A  cell  thus  charged  with  its  selected 
or  converted  contents  yields  them  up  to  be  poured  out  with  the 
rest  of  the  secretion,  the  contained  substance  escaping  from  it 
either  by  exudation  or,  as  is  probably  more  common,  by  dehi- 
scence of  the  cell  wall,  which,  of  course,  involves  the  destruction 
of  the  cell  itself.  Cells  filled  with  secreted  matter  may  also 
be  detached  and  discharged  entire  with  the  fluid  part  of  the 
secretion,  and,  in  all  cases,  new  cells  speedily  take  the  place  of 
tbose  which  have  served  their  office.  The  fluid  effused  from  the 
blood-vessels,  no  doubt  supplies  matter  for  the  nutrition  of  the 
secreting  structure,  besides  affording  the  materials  of  the  secre- 
tion, the  residue,  when  there  is  any,  being  absorbed. 

Examples,  illustrative  of  the  secreting  agency  of  cells,  are  instances  of 
afforded  both  by  plants  and  animals.*  Thus,  cells  are  found  ^2JJ*^*°°  °^ 
in  the  liver  of  various  animals,  and  especially  of  crustaceans 


*  Bee  yarious  instances  of  animal  secreting  cells  adduced  by  Goodsir, 
Bowman,  H.  Meckel,  Dr.  T.  Williams,  and  others. 
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and  mollasks,  some  of  which  contain  a  substance  resembling 

coloured  biliary  matter,  and  others  particles  of  fat.     Also,  in 

the  urinary  organ  of  moUusks,  cells  are  seen  which  inclose  little 

opaque  masses  of  uric  acid.     The  secretion  of  the   sebaceous 

follicles  in  man  often  contains  detached  cells  filled  with  &t ; 

and,  according  to  Mr.  Goodsir^s  observation,  the  ink-bag  of  the 

cuttle-fish  is  lined  with  an  epithelium,  the  constituent   cells  of 

which  are  charged  with  pigment,  simiUr  to  that  whieb   imparts 

the  dark  colour  to  the  inky  secretion.     This  last  instance,  as 

well  as  the  production  of  spermatozoa,  is  an  example  of  the 

formation  of  new  products  within  secreting  cells,    a  process 

further  illustrated  in  plants,  which  afford  abundant  and  decided 

evidence  of  the  production  of  young  cells,  spermatic  filaments, 

starch  granules,  oil,  various  colouring  matters,  and  other  nev 

compounds,  in  the  interior  of  cells. 

Adjacent  Both    in  animals  and   plants,   the  individual   cells    which 

roiitidn^     *"^  associated  together  on   the  same   secreting  surfiMse,  may 

difierent       differ  fVom  each  other  in  the  nature  of  their  contents.     Thus, 

ingredien  8.  j^^^  jj  ]^g^]j^|  states,  that  in  the  liver  of  mollusca  he  found 

some  cells  containing  biliary  matter,  and  others  containing 
fikt,  and  in  the  recent  soft  part  of  the  epidermis  and  its  appen- 
dages, it  is  quite  common  to  see  cells  filled  with  pigment  mixed 
with  others  which  are  colourless. 
Secreting  A  secreting  apparatus,  effectual  for  the  purpose  which  it  is 
membnne.  eggg^^jj^Hy  destined  to  fulfil,  may  thus  be  said  substantially 
to  consist  of  a  simple  membrane,  named  the  membrana  propria 
or  basement  membrane  (marked  a  in  the  plan,  fig.  81^9  ^P" 
porting  a  layer  of  ^ig,  81'. ♦ 
secreting  cells  on  ^ k 

one  of  its  surfiices       ,;i^^^_,_^^.^i.i^-^f^^^^^^^^^§&^~* 
(indicated  by  the       ^=^2fi^=^?=a3P^ciS^'^^'^  ^^^c 

dotted  line  &,  in  the  figure),  whilst  finely  ramified  blood* 
vessels  are  spread  over  the  other  (c).  But,  whilst  the  struc- 
ture remains  essentially  the  same,  the  configuration  of  the 
secreting  surface,  or  (what  amounts  to  the  same  thing)  of  the 
supporting  basement  membrane,  presents  various  modifications 
in    different  secreting  organs.     In  some  cases,   the   secreting 

<  ■  ■  '  "" 

•  Plan  of  a  secreting  membrane. — a.  Membrana  propria,  or  basement 
membrane,  b.  Epithelium,  composed  of  secreting  nucleated  cells,  c.  Lay^' 
of  capillary  blood-vessels. 
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sar&ee  is  plain,  or,  at  least,  expanded,  as  in  yarious  parts  of  the 

seroaa,  synovial,  and  mucous  membranes,  which  may  be  looked 

on  as  examples  of  comparatively  simple  forms  of  secreting  appa-  CompUca- 

ntos;  but,  in  other  instances,  and  particularly  in  the  special  q^,^ 

secretory  organs  named  glands,  the  sur&ce   of  the  secreting  increaje 

membnoe  is  variously  involved  and  complicated.     An  obvious,  J^^oJj^ 

and  no  doubt  a  principal,  purpose  of  this  complication  is  to 

iocmse  the  extent  of  the  secreting  surface  in  a  secreting  oi^n, 

and  thus  augment  the  quantity  of  secretion  yielded  by  it.      No 

connexion  has  been  clearly  shewn  to  exist  between  the  quality 

of  the  secretion  and  the  particular  configuration,  either  internal 

or  external,  of  the  organ ;  on  the  other  hand,  we  know  that  the 

same  kind  of  secretion  that  is  derived  from  a  complex  organ  in 

one  animal,  may  be  produced  by  an  apparatus  of  most  simple 

form  in  another. 

Keeping  now  in  view  that  the  more  immediate  purpose  of  the  Two  modes 
complication  of  the  secreting  membrane  is  to  augment  its  surface  ing^g^^^. 
within  a  comparatively  circumscribed  space,  two  principal  modes 
suggest  themselves  in  which  the  membrane  might  so  increase 
its  extent,  namely,  by  rising  or  advancing,  in  form  of  a  pro- 
minent fold  or  some  otherwise  shaped  projection  (fig.  82^  d), 
or  by  retiring,  in  form  of  a  recess  (fig.  88',  g). 

The  first  mentioned  mode  of  increase,  or  tliat  by  projection^  By  projec- 
is  not  what  is  most  generally  followed  in  nature,  still  it  is  not  ^JlJIrf^or 

Fig.  82'.*  without  example,  protniBion. 

and,  as  instances, 
we  may  cite  the 
Haversian  fringes 
of  the  synovial 
d  e  f  membranes,     the 

nnnary  oigan  of  the  snail,  which  is  formed  of  membranous 
lamella,  and  perhaps,  also,  the  choroid  plexuses  in  the  brain,  and 
tbe  ciliary  processes  in  the  eyeball,  although  secretion  may  not 
^  the  primary  office  of  the  last  mentioned  structures.  In 
|Qost  of  these  cases,  the  membrane  assumes  the  form  of  pro- 
jecting folds,  which,  for  the  sake  of  further  increase  of  surface, 
^y  be  again  plaited  and  complicated,  or  cleft  and  fringed, 
at  their  borders  (fig.  82',  e,/). 


Plan  to  shew  augmentation  of  surface  by  formation  of  processes. — «,  6, 
c>  M  m  preceding  figure.  (2 simple,  and  e/ branched  or  subdivided  processes 
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The  plan  of  augmenting  the  seaeting  sorfkce  by  reeeasioti  or 
inveriion  of  the  membrane.  In  rorm  of  a  cavity,  is,  with  fe* 
exceptions,  that  generally  adopted  in  the  construction  of  se- 
creting glands.  The  first  degree  is  represented  by  a  simple 
recess  (fig.  83',  g.  A),  and  such  a  recess,  formed  of  secreting 
membrane,  consti- 
tutes a  simple  gland. 
The  shape  of  the 
cavity  may  be  tubu- 
lar (g)  or  saccular 
(A),  and,  in  either 
case,  it  is  called  in- 
differently a  crypt, 
follicle,  or  lacuna, 
for  these  names  have 
not  been  strictly  dis- 
tinguished in  their 
application.  Exam- 
ples of  these  simple 
glands  are  found  in 
the  mucous  mem- 
brane of  the  sto- 
mach, intestines,  and 
some  other  parts. 
The  secreting  surface 
maybe  increasedjin  a 
simple  tubulsrgland, 
by  mere  lengthening 
of  the  tube,  in  which 
esse,  however,  when 
it  acquires  consider- 
able length,  it  is 
coiled  up  into  a  ball 
(fig.  8S',  t),  so  as  to  take  up  less  room,  and  afford  more  ready 
access  to  its  compactly  ramified  blood-vessels.    The  sweat  glands. 

*  Plana  of  extension  of  secreting  menibruie,  bf  inTeraion  or  rvcessioa 
in  form  of  cavities,  a.  Simple  glands,  viz.,  g  Gtraiglit  tube,  h  stc,  >  coiN 
lube.  B.  Mulliioculnr  crvpt&  k  of  tubular  form,  I  saccular,  c.  KacctDOM 
or  vesicular  compound  glands,  m.  Entire  gland,  shewing  branched  iwX 
and  lobular  structure,  n.  A  lobule,  detached  with  o,  branch  of  duct  pro- 
ceeding from  it.    D.  Compound  tubular  gland. 
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alraidj  described,  and  the  ceraminous  glands  of  the  ear  are 

instances  of  simple  glands  formed  of  a  long  convoluted  tube. 

Bui  the  great  means  adopted  for  further  increasing  the  secreting  Compound 

sarfacey  is  by  the  subdivision,  as  well  as  extension,   of  the  8^^^ 

caritj,  and  when  this  occurs  the  gland  is  said  to  be  compound. 

There  is,  however,  a  condition  which  might  be  looked  on  as  a 

step  between  the  simple  and  compound  glands,  in  which  the 

sides  or  extremity  of  a  simple  tube  or  sac  become  pouched  or 

localated  (fig.  88,^  fc,  /)•     T^^^  form  might  be  named  the  mul- 

tUoeular  crypL 

In  the  compound  glands,  the  subdivisions  of  the  secreting  Two 
cayity  may  assume  a  tubular  or  a  saccular  form,  and  this  leads  *^'*®*' 
to  the  distinction  of  these  glands  into  the  '^  tubular,^'  and  the 
"  vesicular,''  "  cellular,''  or  "  racemose." 

The  racemose  or  vesicular  compound  glands  (fig.  83',  m)  RacemoM 
contain  a  multitude  of  small  rounded  vesicles  or  saccules,  open-  2,1^^8^ 
ing,  in  little  clusters,  into  the  extremities  of  a  branched  tube, 
named  the  excretory  duct.     The  little  rounded  vesicles  are, 
as  usnal,  formed  by  a  proper  or  basement   membrane,   and 
lined,  or  often  rather  filled,  with  secreting  cells  (fig.  83',  n) ; 
they  are  arranged  in  groups,  each  group  opening  into  a  com- 
mencing branch  of  the  duct  and  clustering  round  it;    or  it 
might,  with  equal  truth,  be  said,  that  the  branches  of  the  duct 
are  distended    at  their  extremities  into  clusters  of  vesicular 
dilatations.     The  ultimate  branches  of  the  duct  open  into  lai^er 
branches  (o),  these  into  larger  again,  till  they  eventually  ter- 
minate in  one  or  more  principal  excretory  ducts  (m),  by  which 
the  secretion  is  poured  out  of  the  gland.     It  is  from  the  clus- 
tered arrangement  of  their  ultimate  vesicular  recesses  that  these 
glands  are  named  "  racemose "  (in  German  "  traubenformige 
Drusen  "),  and  they,  for  the  most  part,  have  a  distinctly  lobular 
stmcture.      The  lobules  are  held  together  by  the   branches 
of  the  duct  to  which  they  are  appended,  and  by  uniting  cellular 
tissue  which  also  supports  the  blood-vessels  in  their  ramifications. 
The  larger  lobules  are  made  up  of  smaller  ones,  these  of  still 
smaller,  and  so  on,  for  several  successions.     The  smallest  lobules 
(%•  88',  n)  consist  of  two  or  three  groups  of  terminal  vesicles, 
vith  a  like  number  of  ducts,  joining  into  an  immediately  larger 
tamnscnle  (o),  which  issues  from  the  lobule  ;  and  a  collection  of 
tne  smallest  lobules,  united  by  cellular  tissue  and  vessels,  forms 
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one  of  the  next  size,  which,  too,  has  its  larger  bmnch  of  the 
duct,  formed  by  the  junction  of  the  ramuli  belonging  to  the 
ultimate  lobules.  In  this  way,  the  whole  gland  is  successively 
made  up,  the  number  of  its  lobules  and  of  the  branches  of 
its  duct  depending  on  its  size ;  for  whilst  some  glands  of  this 
kind,  like  the  parotid  and  pancreas,  consist  of  innumerable 
lobules,  connected  by  a  large  and  many-branched  duct,  otheis, 
such  as  the  duodenal  glands  of  Brunner  and  many  roucou5 
glands,  are  formed  of  but  two  or  three  ultimate  lobules,  or  even 
of  a  single  one,  with  a  duct,  minute  in  size  and  sparingly 
branched,  to  correspond.  In  fact,  a  small  racemose  ghmd 
resembles  a  fragment  of  a  larger  one. 
Ififtttmoes  A  great  many   compound  glands,   yielding   very  different 

of  racemose  I'lii^.i^  •11  a 

or  vesicular  secrctions,  belong  to  the  racemose  or  vesicular  class.     As  ex- 
glaods.        amples,  it  will  be  sufficient  to  mention  the  pancreas,  the  salivary, 
lacrymal,  and  mammary  glands,  with  the  glands  of  Brunner 
already  referred  to,  and  most  of  the  small  glands  which  open 
into  the  mouth,  fauces,  and  windpipe.     From  the  description 
given  of  their  structure,  it  will  be  understood  why  the  term 
^^  conglomerate  glands '"  has  been  applied  especially,  though  not 
exclusively,  to  this  class.     Their  smallest  lobules  were  called 
**  Acini."*      aciftt,  a  term  which  has  also  been  used  to  denote  the  saccular 
recesses  in  the  lobules,   and  indeed  the  word  acinusy  which 
originally  meant  the  seed  of  a  berry  or  the  stone  of  a  grape, 
or  sometimes  the  grape   itself,   has  been  so  vaguely  applied 
by  anatomists,  that  it  seems  better  to  discard  it  altogether. 
Tubular  Qf  the  tubular  compound  glands,  the  most  characteristic 

glands.  examples  are  the  testicle  and  kidney.  In  these  the  tubular 
ducts  divide  again  and  again  into  branches,  which,  retaining 
their  tubular  form,  are  greatly  lengthened  out.  The  branches 
of  the  ducts  are,  as  usual,  formed  of  a  limitary  or  basement 
membrane,  lined  by  epithelium,  and  in  contact,  by  its  opposite 
surface,  with  capillary  blood-vessels.  By  the  multiplication 
and  elongation  of  the  tubular  branches  a  vast  extent  of  secreting 
surface  is  obtained,  whilst,  to  save  room,  the  tubes  are  coiled  up 
into  a  more  or  less  compact  mass,  which  is  traversed  and  held 
together  by  blood-vessels,  and  sometimes,  also,  divided  into 
lobules  and  supported,  as  in  the  testicle,  by  fibrocellular  par* 
ti  lions,  derived  from  the  inclosing  capsule  of  the  gland.  In 
consequence  of  their  intricately   involved  arrangement,   it  is 
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difficalt  to  find  out  bow  the  tubular  ducts  are  disposed  at  tbeir 
extremities.  It  seems  probable,  however,  that  some  are  free, 
and  simplj  closed  without  dilatation,  and  that  others  anasto* 
mose  with  neighbouring  tubes,  joining  with  them  in  form  of 
loops ;  in  the  kidney,  little  round  tufts  of  fine  blood-vessels 
project  into  terminal  or  lateral  dilatations  of  the  ducts,  but 
without  opening  into  them. 

The  human  liver  does  not  precisely  agree  in  structure  with  Pecoliarity 
either  of  the  above  classes  of  compound  glands.     Its  ducts,  ^^J^^^^ 
which  are  neither  coiled  nor  dilated,  would  seem  to  begin  within  intestinal 
its  lobules,  in  form  of  a  very  close  network,  occupying  the  ^'*•• 
inteistices  of  the  reticular  capillary  blood-vessels,  which  also 
sre  peculiar,  inasmuch  as  they  receive  and  transmit  venous 
blood. 

Lastly,  there  are  certain  anomalous  little  bodies,  connected 
with  the  mucous  membrane  of  the  intestines,  known  by  the 
names  of  the  solitary  and  the  agminated  glands,  which  differ 
6om  ail  those  hitherto  spoken  of,  inasmuch  as  they  are  small 
fisccoles  without  an  opening,  and  seem  to  discharge  their  con- 
tests, from  time  to  time,  by  bursting.  But  the  full  description 
of  these  glands,  as  well  as  of  the  peculiarities  in  the  structure 
of  the  liver  and  kidney  above  referred  to,  belongs  to  the  details 
of  special  anatomy. 

Besides  blood*vessels,  the  glands  are  furnished  with  lymph-  LymphatiM 
atics,  but  the  arrangement  of  these  within  the  compound  glands,  ^^^Y^ 
though  it  is  most  probably  reticular,  has  not  been  fully  traced. 
Branches  of  nerves  have  also  been  followed,  for  some  way,  into 
these  organs,  and  the  well-known  &ct,  that  the  flow  of  secretion 
in  several  glands  is  affected  by  mental  emotions,  shows  that  an 
nifiuence  is  exerted  on  secreting  organs  through  the  medium  of 
the  nerves.  It  has  not  been  ascertained  how  the  ultimate 
ramifications  of  the  nerves  are  disposed  of  in  the  glandular 
itnicture,  nor  how  they  are  related  to  its  more  immediate 
constituents. 

From  what  has  been  stated,  it  will  be  apparent  that  the  Substance 
substance  of  a  gland  consists  of  the  ducts,  blood-vessels,  lymph-  ^  8^^^*^ 
atics,  and  a  few  nerves,  in  some  cases  connected  by  an  inter- 
vening tissue.     In  the  testicle  there  is  a  very  small  amount 
of  intermediate  cellular  tissue,  which,  with  the  aid  of  the  blood- 
vessels, holds  the  tubules  but  feebly  together,  so  that  the 
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structure  is  comparatively  loose,  and  readily  admits  of  being 
teazed  out ;  but  then  it  is  sufficiently  protected  and  supported 
by  the  fibrous  capsule  on  the  outside,  and  the  septa  within  the 
gland.  In  the  racemose,  or  vesicular,  glands,  there  is  a  good 
deal  of  uniting  cellular  tissue,  which  surrounds  collectively 
each  group  of  vesicles,  binds  together  the  lobules,  and  supports 
the  vessels  in  their  ramifications.  The  substance  of  the  kidney 
contains  scarcely  any  distinctly  characterised  cellular  tissue, 
unless  bundles  which  here  and  there  accompany  the  lai^r 
branches  of  vessels,  but,  according  to  Mr.  Bowman,  there  is 
more  or  less  of  a  soft,  amorphous  granular  matter  among  the 
tubules  and  blood-vessels,  which  binds  them  together,  especially 
in  the  pyramids,  where  they  have  a  straight  course.  Paren- 
chyma is  a  word  sometimes  employed  in  describing  the  glands, 
though  less  in  use  now  than  formerly.  It  has  sometimes  been 
employed  merely  to  denote  the  solid  part  of  a  gland  composed 
of  all  the  tissues  already  mentioned ;  at  other  times,  it  has  been 
used  to  signify  any  substance,  of  whatever  nature,  lying  between 
the  ducts,  vessels,  and  nerves.  In  this  last  sense,  the  paren- 
chyma is,  in  certain  glands,  represented  by  cellular  tissue,  in 
others,  as  the  kidney,  by  amorphous  matter,  whilst  there  are 
some  in  which  it  cannot  be  said  to  exist. 

Some  glands  have  a  special  envelope,  as  is  the  case  with  the 
kidney  and  testicle ;  others,  as  the  pancreas,  have  none. 

The  ducts  of  glands  ultimately  open  into  cavities  lined  by 
mucous  membrane,  or  upon  the  surface  of  the  skin.  They  are 
sometimes  provided  with  a  reservoir,  in  which  the  secretion  is 
collected,  to  be  discharged  when  the  purposes  of  the  economy 
or  the  convenience  of  the  individual  demand.  The  reservoir 
of  the  urine  receives  the  whole  of  the  secreted  fluid ;  in  the 
gall-bladder,  on  the  other  hand,  only  a  part  of  the  bile  is 
collected.  The  vesiculae  seminales  afford  another  example  of 
these  appended  reservoirs.  The  ducts  are  constructed  of  a 
basement  membrane  and  lining  of  epithelium,  and  in  their 
smaller  divisions  there  is  nothing  more,  but  in  the  laiger 
branches  and  trunks  a  fibrovascular  layer  is  added,  as  in  the 
ordinary  mucous  membrane,  with  which  many  of  them  are 
continuous,  and  with  which  they  all  agree  in  nature.  A  more 
or  less  firm  outer  coat,  composed  of  cellular  tissue,  comes,  in 
many  cases,  to  surround  the   mucous  lining,  and  between  the 
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two,  or,  at  any  rate,  outside  the  mucous  coat,  there  are  in  many 
ducts  muscular  fibres  of  the  plain  variety,  disposed  in  two  layers, 
in  the  more  internal  and  more  considerable  of  which  layers  the 
fibres  run  longitudinally,  and  in  the  other  circularly.  The  epi- 
thelinm  is  usually  composed  of  spheroidal  or  polyhedral  particles 
at  the  commencement  of  the  ducts,  and  is  columnar  in  the  rest 
of  their  length,  though  sometimes  flattened  or  scaly,  as  in  the 
mammary  gland. 
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THE  SKELETON. 

The  osseous  stracture  is  peculiarly  fitted,  by  its  solidity  and 
lardness,  not  only  to  give  support  to  the  soft  parts,  but  also  to 
fonisli  points  of  attachment  to  the  muscles,  by  which  the  differ- 
ent moyements  are  executed.     This  solid  ftame-work  of  the 
body  is  made  up  of  a  number  of  separate  pieces,  the  aggregate 
of  which  has  been  termed  ^*  the  sktUtony'^  (sceletum,  flrjesXXA;,  to  The  skele- 
i^')    The  vertebial  column  may  be  considered  as  the  central  *°"' 
or  fandamental  part  of  the  whole,  both  because  it  exists  in  all 
animals  which  possess  an  internal  osseous  skeleton,  and  also  be- 
cause the  different  parts  of  the  osseous  system  are  either  imme- 
diately or  mediately  connected  with  it  as  a  common  centre. 
Thus,  on  its  superior  extremity,  or  apex,  it  supports  the  skull ; 
laterally  it  gives  attachment  to  the  ribs,  which  arch  forwards, 
to  fonn,  with  the  jstemum,  a  bony  case  for  the  lodgment  of  the 
oigans  of  respiration  and  circulation,  at  the  same  time  that  they 
fiimisb,  externally,  points  of  support  for  the  superior  extremities : 
wfcriorly  the  column  is  immovably  connected  with  the  pelvic 
^i^es,  which  are  articulated  with  those  of  the  lower  extremity. 

When  proceeding  with  the  description  of  the  human  body,  it  The  rerte- 
«  nsoal  to  consider  it  as  divisible  into  head,  trunk,  and  ex-  ^^^^ 
^'cnuties,  which  is  sufficient  for  the  purposes  of  a  regional  di-  ^  oontti- 
^lOQ;  but  the  skeleton  must  be  viewed  in  a  different  way, 
particularly  if  reference  is  made  to  its  conformation  in  the  various 
otden  of  animals — to  its  developement — and  to  the  subordi- 
nation of  its  component  parts.     The  spine  being  its  essential 
coxigtituent,  all  the  others  (viz.  the  ribs  and  sternum,  clavicle, 
scapula,  and  upper  extremities,  the  pelvic  bones  and  lower  ex- 
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tremities,)  rank  as  accessories.     The  sacrum  and  coccyx  are  ob- 
yiously  parts  of  the  spine,  so  likewise  are  the  cranial  bones ;   for 
though  in  outward  appearance  they  differ  so  much  in  man  and 
the  higher  animals  from  the  bones  of  the  spine  which  are  placed 
beneath  them,  and  with  which  they  are  articulated,  they  still  are 
but  modifications  of  similar  organic  elements — repetitions,  in 
fact,  of  like  parts  differently  developed  to  suit  the  peculiar  rela- 
tions into  which  they  enter,  and  the  purposes  which  they  are 
designed  to  serve. 
Namberof        The  number  of  pieces  which  compose  the   osseous  system 
the  bonea.     yaries  in  the  different  ages  of  life ;  for  some,  which  in  the  first 
instance  are  divided  into  two  or  more  portions,  become  soldered 
together  as  the  process  of  ossification  goes  on.     But  authors  are 
far  from  bebg  unanimous  as  to  the  number  of  bones  which  they 
recognise  even  in  the  adult.     Do^  the  sesamoid  bones  form  parts 
of  the  skeleton,  or  are  they  mere  accessory  structures  developed 
in  tendons  ?     Are  the  teeth,  os  hyoides,  and  ossicula  auditilis, 
to  be  enumerated  as  components  or  accessories?     Monro  and 
Soemmering  reckon  260  bones;    and  Meckel,  who  takes  the 
number  at  253,  includes  the  teeth,  patellee,  ossa  sesamoidea,  os 
hyoides  as  five  pieces,  sternum  as  three,  coccyx  as  four,  and  the 
small  bones  of  the  ear.     If,  however,  we  omit  those  just  named, 
as  being  either  accessories  or  connected  with  special  organs,  the 
whole  number  of  pieces  found  in  the  ordinary  skeleton  will  be 
197,  as  follow:— 

The  spinal  column,  properly  so  called,  consists  of  24 
vertebrae,  the  sacrum  and  the  coccyx     •  •  .  .26 

The  skull  is  made  up  of  eight  cranial  bones,  viz.  the  occi- 
pital, two  parietal,  two  temporal,  the  frontal,  the  ethmoid 
and  sphenoid : — and  of  fourteen  facial,  viz.  two  nasal,  two 
lachrymal,  two  superior  maxillary,  two  malar,  two  palatal, 
two  turbinated,  one  vomer,  and  the  inferior  maxillary  bone    22 

The  ribs  are  24  in  number  (twelve  on  each  side),  with 
the  sternum  •...•••    25 

The  two  superior  extremities  consist  each  of  a  clavicle 
and  scapula,  humerus,  radius,  and  ulna,  eight  carpal  bones, 
five  metacarpal,  and  fourteen  in  the  digital  rows       •  •    64 

The  two  inferior  extremities  comprise,  each,  one  pelvic 
bone  (innominate),  one  femur,  tibia,  and  fibula,  seven 
tarsal  bones,  five  metatarsal,  and  fourteen  digital      .  .     60 
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In  the  skeleton  we  recognise  two  great  cavities  (which  are 
Bgain  Tariooslj  sabdivided) ;  one  anterior  and  inferior,  com- 
prinog  the  thorax  and  abdomen ;  the  other  posterior  and  supe- 
lior,  formed  by  the  union  of  the  vertebral  canal  with  the  cranial 

caritj. 

Y£RT£BRAL  COLUMN. 

The  vertebral  column  (columna  vertebralis,  rachis,  spina,)  is  Its  uta*- 
sitoated  along  the  median  line,  at  the  posterior  part  of  the  ^^^"' 
trunk,  the  length  of  which  it  determines.    Anteriorly  it  presents 
tbe  form  of  an  irregular  pyramid — ^posterioriy,  a  series  of  elon-  shape ; 
gated  processes  (spin®),   disposed  regularly  one  beneath  the 
other,  from  which  circumstance  the  term  *'  spine^**  is  derived. 
Viewed  as  a  whole,  it  resembles  at  first  sight  the  shape  of  a  long 
bone,  but  it  is  very  differently  constructed.     As  it  receives  the  uses; 
weight  of  the  head  and  trunk,  and  transmits  it  to  the  base  on 
which  it  rests,  it  requires  to  be  firm  and  resisting,  its  power  of 
resistance  increasing  gradually  from  above  downwards.     Being 
the  centre  of  all  the  movements  of  the  body,  it  must  be  as 
pliant  and  flexible  as  a  bow,  but  yet  firm,  in  order  to  give  ade- 
quate protection  to  the  spinal  cord  which  it  encloses.    All  these 
conditions  are  attained  by  its  being  made  up  of  several  small  conttmct- 
pieces  united  by  an  elastic  substance,   the  motion  permitted  ^^^^' 
between  each  pair  being  slight,  while  the  aggregate  of  all  is  con- 
siderable. 

VERTEBRA. 

The  vertebra,  or  separate  pieces  of  which  the  column  is  made  Vertebne; 
up)  are  so  named  from  their  mobility  (vertere,  to  turn).     They 
ate  divided  into  true  and  false ;  the  former  term  being  applied  tme  and 
to  those  which  remain  separate  in  the  adult,  and  retain  their  mo-  ^^* 
bility;  the  latter  to  such  as  become  united  into  one  mass  (viz. 
tbe  Bacrom),  or  d^nerate  as  it  were,  and  lose  all  the  ordinary 
chancters  of  vertebrae  (viz.  the  coccyx).     The  size  of  the  ver- 
^brss  increases  from  above  downwards  as  far  as  the  first  pieces 
of  the  sacrum,  from  which  it  diminishes  towards  the  end  of  the 
coccyx,  where  it  terminates  by  a  point ;  so  that  the  column  may 
be  said  to  consist  of  two  pyramids  applied  to  one  another  at 
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their  bases.  The  superior,  or  movable  vertebrse,  however,  do 
not  taper  regularly  from  above  downwards ;  they  become  some- 
what narrowed  and  constricted  as  it  were  at  the  third  dorsal  ver- 
tebra, after  which  they  gradually  enlarge  towards  the  lower  end. 


A.      THE  TRUE  VERTEBRJS. 

ClasBifica-         The  true  vertebra  are  divided  into  three  sets,  named  from 

^'**"*  the  regions  which  they  occupy,  cervical^  dorsal^  lumbar. 
Their  cha-         They  present,    1.  certain  general  characters  by  which  they 

™^^"7  niay  at  once  be  distinguished  from  bones  of  any  other  class ; 

peculiar  to  2.   those   of   cach  region   (cervical,    dorsal,    lumbar,)   exhibit 

and'TpecS'  P^^Uar  characters  by  which  they  are  severally  distinguished ; 

to  indiyi-  3.  certain  vertebrsB  present  special  or  individual  characters. 


1.     GENERAL  CHARACTERS  OF  A  VERTEBRA. 

The  general       The  objects  presented  by  each  vertebra  are,  a  ring,  a  body, 
characters,    articulating  processes,   transverse  and   spinous  processes,  and 
Adaptation   notches.     Of  these,  the  ring,  or  foramen,  merely  to  suit  the 
of averuto  P'^T^scs  of  methodical  description,  may  be  considered  the  cen- 
the  nsea  of    tral  part.     As  the  whole  series  of  vertebrae  is  intended  to  form 
eoonmn.   ^  pjij^j.  of  support,  cach,  with  the  exception  of  the  first,  presents 
in  front  a  convex  mass  (the  body),  which  is  a  section  of  a  cylin- 
der, and  which,  by  being  piled  one  over  the  other,  form  the 
pillar.      As  each  bone  must  be  securely  joined  with  the  one 
above  it  and  that  below  it,   there  exist   certain  prominences 
(articulating  processes)  for  articulation  with  them.     The  column 
being  flexible,  and  partaking  in  the  several  movements  of  tbe 
body,  it  is  required  that  there  be  levers  (transverse  and  spinous 
processes)  for  the  attachment  of  the  muscles  or  moving  powers. 
Finally,  it  is  necessary  that  a  free  communication  should  be 
allowed  for  the  nerves  with  the  nervous  centre  contained  in  the 
canal,  and  this  purpose  is  served  by  the  notches. 

The  various  parts  of  a  vertebra  here  named  require  more  de- 
tailed notice. 
Foramen.         The  ring  (foramen  vertebrale,  rachidium,)  is  formed  in  front 
by  the  body,  and  posteriorly  by  what  is  named  the  arch  of  the 
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Tertebras,  fix>m  which  latter  the  several  processes  project*  As  the 
Tertebr»  are  piled  one  over  the  other^  the  rings  are  arranged  so 
as  to  fonn,  with  the  aid  of  the  interposed  ligamentous  structures, 
a  flexible  canal  for  the  lodgment  and  protection  of  the  spinal  cord. 

The  body  forms  the  anterior  and  most  considerable  part  of  Body 
the  bone.  Rounded  before,  and  marked  in  the  middle  by  a 
tansvene  groove,  which  gives  it  a  constricted  appearance,  it  is 
slightly  hollowed  posteriorly,  where  it  contributes  to  the  forma- 
tion of  the  vertebral  canal,  and  in  most  instances  is  flat  on  the 
superior  and  inferior  sur&ces,  by  which,  through  the  medium  of 
fibro-cartilage,  it  is  connected  with  the  contiguous  bones.  Its 
oater  sur&ce  all  round  presents  numerous  foramina  for  the  pas- 
sage of  blood-vessels,  principally  veins.  One  of  the  holes  situ- 
ated about  the  middle  of  the  posterior  sur&ce  exceeds  the  others 
rery  much  in  size ;  it  lodges  a  large  vein. 

From  the  body  at  its  lateral  margins  two  processes  pass  back- 
wards, called  "  pedicles.^  The  pedicles  join  with  the  laminae,  or  Aich. 
plates,  and  these,  by  inclining  inwards,  meet  at  the  median  line 
posteriorly,  so  as  to  complete  the  '^  arch^  of  the  vertebra.  From 
the  point  of  junction  of  the  pedicles  with  the  laminae  at  each  side, 
the  articulating  and  transverse  processes  project ;  and  from  the 
union  of  the  two  lamina^  the  spinous  process  takes  its  origin. 

Articulating  or  oblique  processes. — For  maintaining  the  con-  ArticuUt- 
nexion  between  the  contiguous  vertebrae,  there  are  four  pro-  ^^^ 
cesses, — two  superior,  and  two  inferior, — ^which  project,  one  on 
each  side,  from  the  junction  of  the  lamina  with  the  pedicle. 
Two  of  these  processes  project  upwards,  and  two  downwards ; 
the  smooth  surfiices  of  the  upper  pair  look  backwards,  those  of 
the  lower,  forwards ;  they  are  coated  with  cartilage,  and  articu- 
late with  corresponding  processes  of  the  next  vertebrae.  Their 
margins  are  rough  for  the  attachment  of  ligaments. 

The  transverse  and  spinous  processes  form  a  series  of  levers  TxansTene 
for  the  attachment  of  muscles.     The  transverse  processes,  two  ?"<*"«*• 
in  number  (one  on  each  side)  and  named  from  their  direction, 
project  laterally  from  the  arch  near  the  articulating  processes, 
between  which  their  bases  are  interposed.     The  spinous  process  Spinoas 
is  a  single  projection,  situated  posteriorly  in  the  median  line ;  P''*^"* 
this  process,  or  rather  the  appearance  presented  by  the  aggre- 
gation of  those  of  the  several  vertebrae,  has  given  to  the  entire 
column  one  of  its  designations  (spine). 
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Laming.  Lamina  or  plates. — >The  parts  of  the  arch  which  mtenrene 

between  the  bases  of  the*  spinous  and  the  transyerse  processes 
are  thus  named. 

Pedidet.  Pedicles  and  notches. — Lastly,  the  processes  which  extend 

from  the  plates  to  the  body  of  the  bone,  are  called  '^  pedides,"" 
as  above  stated.     In  each  pedicle  are  seen  two  excavations,  or 

Notchei.  notches  (incisure),  ope  on  the  upper,  the  other  on  the  lower 
border,  the  latter  being  deeper  than  the  former.  When  the 
yertebrse  are  placed  in  their  natural  position,  the  notches  in  the 
contiguous  margins  of  each  pair  of  them  form  rounded  apertures, 
which  communicate  with  the  vertebral  canal,  and  give  trass- 
mission  to  the  spinal  nerves  and  to  the  entering  and  emerging 

Interverte-    vessels.     From  their  position  and  mode  of  formation,  they  are 

rnina.^"^      Called  the  inter-vertebral  foramina. 

2.— CHARACTERS  PECULIAR  TO  THE  YERTEBRiE  OF  EACH 

REGION  OR  CLASS. 


Cenrical 
yertebrse. 


Sixe. 


Fonunen. 


Body. 


CERVICAL    YERTEBRiE. 

The  cervical  yertebrae,  fig.  1,  are  seven  in  number ;  they  are 

smaller  than  those  in  the  otber 
Fig.  !,•  regions,  which  results  from  the 

size  of  the  body  and  processes 
being  less  than  that  of  the  co^ 
responding  parts  in  the  dorsal 
and  lumbar  classes.  The  verte- 
bral foramen  is  of  a  triangular 
form,  and  larger  proportionally 
than  in  the  other  classes.  The 
body,^  elongated  transversely) 
is  thicker  anteriorly  than  posteriorly ;  for  the  under  and  fore 
part  of  each  dips  down  a  little.  The  upper  sur&ce  is  broader 
than  the  under  one,  and  is  rendered  concave  from  side  to  side, 
by  two  little  plates,  which  project  upwards  from  its  lateral 
margins.     The  lower  sur&ce  is  slightly  convex,  and  rounded  off 


*  This  is  a  representation  of  a  cervical  vertebra,  seen  from  the  left  side. 
1.  The  body.  2.  The  superior  articular  process.  3.  The  inferior  articultf 
process.  4.  The  transverse  process.  5.  l^e  groove  of  this  process.  6,  Tbe 
spinous  process.    7.  The  plate  or  lamina. 
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at  the  sides.      The  superior  articular  processes^  are  flat  and  Articular 
oblique  in  their  direction,  so  as  to  look  backwards  and  upwards,  P'^^b"^* 
whilst  the  inferior^    incline   downwards  and  forwards.       It    is 
only  in  the  cervical  vertebrae  that  these  processes  can  be  fitly 
named  ^'  oblique.'"      The  articular  surfaces  are   supported  on 
rounded  and  elongated  little  masses  or  pillars  of  bone.     The 
tnosTcrse   processes/    short,    and  bifid  at   their  extremities,  Tnniyerae 
present  a  deep  groove  superiorly,*  for  the  transmission  of  the  P"**"» 
nerves,  and  at  their  base  a  foramen,  through  which  in  most  of 
them  the  vertebral  artery  passes.      It  will  be  observed,  that 
these  processes  have  two  roots  or  points  of  connexion  with  the 
vertebra.     The  posterior  one  springs  from  the  junction  of  the 
pedicle  with  the  arch,  and  therein  corresponds  with  the  trans- 
Teise  processes  in  the  back  and  loins.      The  anterior  one  is 
attached  to  the  side  of  the  body  of  the  vertebra,  and  ranges 
with  the  ribs,  of  which  it  is  a  rudiment.     The  formation  of  the  iu  fonmen. 
foramen  can,  from   these  facts,    be   readily  indicated.      The 
osseous  points,  which  here  represent  the  ribs,  not  being  re- 
qaired  for  any  special  purpose,  remain   in  their  rudimentary 
condition,  and   merely  incline  backwards,   so  as   to    become 
anchylosed  with  the  true  transverse  processes  which  lie  behind 
them.      They  thus  enclose  a  space,  viz.  the  foramen,  which, 
however,  cannot  be  said  to  be  intended  to  lodge  the  vertebral 
vessels,  as  it  exists  in  the  seventh  cervical  vertebra,  through 
which  they  rarely  pass,  and  in  the  sixth  and  fifth  in  those  cases 
in  which  the  artery  enters  the  fourth.      The  spinous  process^  Spinous 
is  short,  projects  horizontally  backwards,  and  is  bifid  at  its  ex-  P"**^ 
tremity.       The  plates,  or  Jamince,^  are  narrower  and   longer  Plates  and 
than  in  the  other  regions.     The  notches  are  deeper  and  larger  ^^^^^' 
in  the  upper  than  in  the  lower  border  of  the  pedicles,  in  all 
except  the  second.     They  lie  behind  the  articular  processes  in 
the  first,  but  before  them  in  the  rest. 

DOBSAL    VERTEBBiE. 

The  dorsal  vertebrse,  fig.  2,  twelve  in  number,  are  intermedi- 
ate in  size  as  well  as  in  situation,  between  the  cervical  and  the  Size, 
lombar.    The  foramen  is  smaller  than  in  the  cervical  or  lumbar  Foramen, 
region,  and  is  nearly  circular  in  its  form.     The  lateral  notches,  Notches. 
*  *  and  consequently  the  inter-vertebral  foramina  which  they 
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lar surfaces. 

Spinous 
process. 

Plates. 


form,  are  krger  than  those  in  the  neck  ;  and  those  at  the  lower 
margin  of  the  pedicles  are  much  larger  and  deeper  than  those 

on  the  upper.     The  breadth  of 
Fig.  2.*  the  body*  from  side  to  side,  ex- 

ceeds the  depth  from  before 
backwards  much  less  than  in  the 
cervical  or  lumbar  Tertebrse.  It 
is  convex  and  prominent  on  the 
anterior  surface,  fiat  and  plain 
at  the  upper  and  lower;  at 
each  side  of  the  body  may  be 
observed  a  slight  notch/  *  in 
the  superior  as  well  as  in  the  inferior  border, — ^these  are  coveted 
with  cartilage  and,  when  the  vertebra  is  placed  in  apposition 
with  the  adjacent  ones,  form  oval  depressions  for  the  reception 
of  the  heads  of  the  corresponding  ribs.  The  articulating  pro- 
cesses^ ^  are  nearly  vertical  in  their  direction ;  the  superior 
looking  backwards,  the  inferior  forwards.  The  transverse  pro- 
cesses^ are  long,  thick,  and  inclined  backwards,  and  on  the 
anterior  surfiice  of  each  of  their  tubercular  terminations  is  sita- 
ated  a  slight  excavation,®  which  in  the  fresh  state  is  tipped 
with  cartilage,  and  articulates  with  the  tubercle  of  the  rib.  The 
spinous  processes,^  elongated  and  triangular,  are  directed 
downwards,  and  terminate  in  a  tubercle.  ^^  The  plates  are 
broad  and  thick,  but  shorter  than  those  in  the  neck. 


Lumbar 

vert. 

Sice. 

Foramen. 
Notches. 
Body. 


LUMBAR   VERTEBBiE. 

The  lumbar  vertebrse,  fig.  3,  five  in  number,  are  larger  than 
either  of  the  other  sets.  The  foramen  of  each  vertebra  in  this 
region  is  large  and  triangular.  The  notches,^  ^  for  the  form- 
ation of  the  inter-vertebral  foramina  are  very  deep,  especially 
the  inferior  pair.  The  body,*  much  broader  from  side  to  side 
than  from  before  backwards,  is  flat  on  its  superior  and  inferior 
sur&ces.      It  is  not  so  convex  anteriorly  as  that  of  the  dorsal 


♦  One  of  the  middle  dorsal  vertebra  is  here  seen  on  the  left  side.  1.  The 
lower  notch.  2.  The  upper  notch.  3.  The  body.  4,4.  The  articular  sur- 
fiftces  for  the  heads  of  ribs.  5.  The  superior  articular  process.  6.  The  infe- 
rior articular  jjrocess.  7.  Transverse  process.  8.  Articular  surface  for  the 
tubercle  of  a  rib.    9.  Spinous  process ;  and  10.  its  tuberculated  end. 
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Teriebne.      The  articulating  processes  are  thick,  strong,  and  Articoiar 
disposed  vertically;    the  supe-  proccMca. 

rior  pair,'  concaye,  look  back-  Fig.  3  * 

wards  and  inwards ;  the  inferior, 
^   conyez,    forwards    and    out- 
wards;   the  former  are  fiirther 
apart  than  the  latter,  hence  they 
receive  and  in  a  manner  embrace 
the  lovrer  articulating  processes 
of   the    vertebra   above    them. 
From  each  of  the  superior  arti- 
culating processes  a  '^  tubercle ^^  projects  backwards.    The  trans-  Tnmsrerse 
verse  processes,^  long,   thin,  and  horizontal,    do  not   project  ^"^^ 
backwards  like  those  of  the  dorsal  vertebrse.     The  spinous  pro-  Spinous 
cess  is  broad,  flat,  and  nearly  of  a  square  form,  so  that  it  ter-  P*^®^ 
minates  not  by  a  pointed  extremity,  like  those  in  the  dorsal 
region,  but  presents  rather  a  compressed  and  rough  border.® 
The  plates  or  laminee,^  though  shorter,  are  deeper  and  thicker  Plates. 
than  those  of  the  dozsal  vertebrae. 

If,  now,  the  three  vertebra  (cervical,  dorsal,  and  lumbar,)  EacKpart 
here  described  separately,  are  taken  together  and  contrasted,  it  ^^^^  J^[[ 
will  be  found  that  the  several  parts  of  one  differ  so  much  from  nicteristic 
the  same  parts  in  another,  and  are  so  characteristic  of  the  region  ^    ^  ^^ 
to  which  they  belong,  that  any  one  of  them  would  serve  to  dis- 
tinguish the  classes  of  the  vertebrse.     Thus,  that  the  ring,  the 
body,  or  any  process  would  be  sufficient  to  determine  whether 
a  vertebra  is  of  the  cervical,  the  dorsal,  or  the  lumbar  part  of 
the  column. 


8.     PECULIARITIES  OF  CERTAIN  VERTEBRA. 

The  general  characters  of  vertebree,  and  the  differences  which  Transition 

diaFBcterise  those  of  different  regions,  being  considered,  it  re-  c]jj^cters 

mains  to  point  out  certain  peculiarities  presented  by  some  indi-  of  one  class 

vidual  bones  in  each  set.     It  may  be  here  stated  generally,  that  another,  is 

■ giaduaL 

*  A  lumbar  vertebra  viewed  on  the  left  side.  1, 1.  The  notches.  2.  The 
body.  3.  The  upper  articular  process.  4.  The  lower  articular  process.  6. 
The  transverse  process.  7.  is  placed  on  the  root  of  the  spinous  process  near 
the  lamina.     8.  The  spinous  process. 
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culiar cha- 
racten. 


the  Yertebne  situated  at  the  extremities  of  each  region  asnmihte 
in  some  degree  to  the  characters  of  those  in  whose  vicinity  they 
are  placed.  Thus,  for  instance,  the  lower  pieces  of  the  cervical 
region  begin  to  resemble  the  dorsal  vertebrse,  and  the  latter 
become,  by  a  similar  transition,  assimilated  to  the  lumbar, — ^the 
characters  peculiar  to  each  region  being  best  displayed  by  the 
bones  situated  towards  its  middle  point. 

The  vertebrae  which  differ  from  others  of  their  class  so  much 
as  to  require  separate  description  are  the  following:  the  first 
two  and  the  last  cervical ;  the  first  and  last  three  dorsal ;  and 
the  last  lumbar. 


THE    FIRST,    SECOND,    AND    SEVENTH    CERVICAL    VERTEBB.E. 


Atlas, 


has  neither 
body  nor 
■pinoiu  pro- 
cess. 

The  ring, 
divided  into 
two  unequal 
parts. 


Posterior 
archgrooy- 
ed  for  Tert. 
arteiy. 


Fig.  4/ 


The  first  vertebra,  or  atlasj  fig.  4,  (so  called  from  supporting 

the  head,)  is  an  irregular  ring  of 
bone,  which  presents  nothing  an- 
alogous either  to  the  bodies  or 
spines  of  the  other  vertebm. 
The  ring,  in  the  fresh  state,  is 
divided  into  two  parts  by  a 
transverse  ligament, — the  an- 
terior one  being  occupied  by 
the  odontoid  process  of  the  axis, 
the  posterior  by  the  spinal  cord; — it  presents  in  front  a  small 
arch  of  bone,  the  anterior  surface  of  which  is  marked  by  a  tu- 
bercle,^ the  posterior  by  a  smooth  depression,'  adapted  to 
the  odontoid  process  of  the  axis.  The  posterior  segment  of  the 
ring  is  considerably  laiger  than  the  anterior ;  at  its  middle  point 
it  presents  a  tubercle,^  which  is  the  analogue  of  the  spinous 
processes ;  it  is  thick  and  round  in  the  greater  part  of  its  extent ; 
but  at  its  junction  with  the  rest  of  the  vertebra  there  exists  on 
the  upper  border  at  each  side  a  smooth  groove,^  which  lies 
behind  the  superior  articular  process,  and  marks  the  tortuous 


*  A  view  of  the  upper  surface  of  the  atlas.  1.  The  anterior  tubercle. 
2.  is  opposite  the  articular  surface  for  the  odontoid  process  of  the  axis.  3. 
is  placea  near  a  roiu^  surface  for  the  attachment  of  ligament.  4.  The  pos- 
terior tubercle.  6.  The  groove  on  the  posterior  arch  for  the  vertebral  artery. 
6.  A  superior  articular  process.  7.  Transverse  process.  8.  Its  fonunen  for 
the  vertebral  artery. 
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conne  pnnaed  b^  the  vertebral  arterj  prerioualy  to  entering  the 
cnniom.     This  groove  is  analogons  to  the  notches  in  the  other 
Tcrtebne,  for  it  tnnsmits  the  first  spinal  nerve  as  veil  as  the 
vertebral  artery ;  it  is  sometimes  converted  into  a  foramen  by  a 
spicolnm  of  bone.     The  articulating  sur&ces  are  horizontal  and  Artknkr 
Uiye.     The  superior  pair*  receive  the  condyles  of  the  occipital  *"*** 
bone ;  they  converge  in  some  sort  towards  the  forepart  of  the 
bone ;  and  sa  their  fonn  is  oval,  and  their  surface  concave  &om 
before  backwards,  they  look  towards  one  another;  at  the  inna 
margin  of  each  is  a  rough  surface,^  which  gives  attachment  to 
the  transvene  ligament.     The  inferior  pair,  on  the  contrary,  are 
flat,  and  nearly  circular  in  their  form.    The  parts  of  the  vertebra 
{lateral  maaaeg)  on  which  these  processes  are  situated  are  of  very  UutbI 
considerable  thickness,  because  the  weight  of  the  head,  which  ""*•**■ 
m  othen  is  received  by  the  bodies,  rests  here  on  the  articolar 
snr&ces.      The  transverse  processes'   project   considerably  on  Trumcne 
each  side,  and  terminate  in  a  ronnded  point ;   at  the  root  of  f'"""*"' 
each   is   situated   the  foramen,"   which  transmits  the  vertebral  ^'"  ^'^ 
artery.  °^ 

The  second  vertebra,    verte- 
bra dentata,  or  axit,  (so  called  AiU. 
from  forming  the  pivot  on  which  Slmpe. 
the  head  rotates,)  is  somewhat 
triangular   in    its  form.      The 

body,    fig.  6.*     presents    ante-  Body, 

riorly  a  vertical  ridge,  bounded 
on  each  side  by  a  depression  for 
the  attachment  of  the  longus 
eoUi   muscle ;    superiorly  it   is 

svnnoanted  by  a  process,'  (odontoid,  p.  denlatus ;  whence  is  Odontoid 
derived  the  name  vertAra  dentata,)  presenting  two  smooth  sur-  P"*** 
ftces,  one  for  its  articulation  with  the  atlas,  the  other  with  the 
transverse  ligament  which  retains  it  in  its  situation ;  being  con- 
stricted infbriorly,  and  somewhat  enlarged  towards  the  summit, 
these  parts  of  the  process  are  called  respectively  its  neck  and 
head.      The  superior  articulating  processes*  are  of  consider-  Articulv, 


•  The  axis— its  left  aide.  1.  The  body.  2.  Odontoid  proccw.  3.  Tlic 
superior  articular  proccsi!.  4.  The  inferior  articular  procera.  0.  The  trans- 
vene process.     6.  Its  fonmen.     7.  The  spinous  process. 
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able  size,  and  nearly  horizontal ;  they  are  close  to  the  body,  so 
as  to  communicate  to  it  the  weight  of  the  head,  transmitted  to 
them  by  the  articular  processes  of  the  atlas ;  the  inferior  pair* 
are  oblique,  and  of  the  same  size  as  in  the  vertebrse  beneath 
transvene,    them.      The   transverse  processes^  are   neither  grooved   nor 
bifurcated,  and  the  foramen  at  their  root^  is  inclined  obliquely 
and  spinous  outwards.      The    spinous  process^   is   very  large,    and  giyes 
processes,     attachment  to  several  muscles ;  it  is  deeply  grooved  on  its  in- 
ferior sur&ce ;  the  plates  which  support  it  are  of  proportionate 
size. 
The  promi-       The  seventh^  or  prominent  vertebra,  approaches  in  its  chamc- 
n^t  yerte-   ^^  ^^  those  of  the  dorsal  re^on ;  its  spinous  process  terminates 
in  a  tubercle,  and  is  so  long  as  to  be,  in  the  natural  condition, 
felt  underneath  the  skin ;  whilst  the  other  cervical  spines  lie 
more  deeply,   and  are  covered  by  muscles;   hence  the  term 
'^  prominent,^^  so  commonly  applied  to   this  vertebra.      The 
transverse  process,  though  pierced  by  a  foramen,  presents  but 
a  slight  appearance  of  a  groove  on  its  upper  surface,  and  seldom 
more  than  a  trace  of  a  bifurcation  at  its  extremity. 

THE    PECULIARITIES    OF    SOME   DORSAL    VERTEBRAE. 

First  dorsal.  The  Jirst  dorsal  vertebra  is  marked  at  each  side  by  a  corn- 
its  con-  plete  articular  sur&ce  for  the  first  rib,  and  on  its  inferior  border 
wlth^ribs.  ^7  *  slight  excavation,  which  receives  half  the  head  of  the 
second  :  the  upper  articular  processes  are  oblique,  and  the  spi- 
nous more  nearly  horizontal  than  those  below  it. 
Tenth  dor-  The  tenth  dorsal  vertebra  is  usually  marked  by  an  articular 
^  surface,  which  receives  the  entire  of  the  head  of  the  correspond- 

ing rib. 
Eleventh.  The  eleventh  has  but  a  single  articular  sur&ce  on  the  side  of 
its  body.  Its  transverse  process  is  much  reduced  in  size,  and 
does  not  articulate  with  the  tubercle  of  the  rib.  The  form  of 
its  spinous  process,  of  its  lamin»  and  body,  approaches  that  of 
the  lumbar  vertebr®. 
Twelfth;  The  twelfth  dorsal  vertebra,  in  most  of  its  characters,  re- 

'^"islib"^     scmbles  the  eleventh,  and  is  to  be  distinguished  by  its  greater 
character,     similarity  to  the  lumbar  vertebr®,  especially  by  means  of  the 
lower  articular  processes,  which  are  convex  and  look  outwaids, 
like  the  same  processes  in  the  lumbar  region. 


FALSE  TEBTEBBA.— THE  SACRUM. 


THE    FIFTH    LUMBAR    VEBTEBKA. 


AmoDgat  the  lumbar  yentehtm,  the  fifth  only  is  distinguish-   Fifth 
able  by  any  peculiarity  desetviog  of  notice,   its   body  being  '""'"■ 
thicker  anteriorly  than   posteriorly,   and   ita  transvetse  process 
short,  thick,  and  rounded. 

B.     THE  FALSE  VERTEBRA. 

Some  of  the  vertebra  at  the  lower  part  of  the  column  lose  by  FiIh  Tert»- 
their  union  into  a  single  mass  (the  sacmm)  that  character  of  |j^,^^™* 
mobility  frun  which  the  term  vertebra  is  derived,  and  others, 
(the  coccygeal,)  dwindled  to  mere  tubercles,  have  none  of  those 
important  uses  to  which  the  true  vertebne  serve.     Hence  the 
geoeial  designation,  "  &lse  vertebrEB,'"  applied  to  them. 


THE  SACRUM. — 08  SACRUM. 

The  sacrum,  6g.  6,  much  the  pjg,  g ,.  Sacnun. 

largest  piece  of  the  vertebtal 
column,    is   placed,    when    the 

body  is  in  the  erect  position,  at  Sitnation. 

the  superior  and  posterior  part 
of  the  pelvb,  beneath  the  last 
lumbar  vertebra,  above  the  coc- 
cyx, and  between  the  ossa  in- 
nominata,  between  which  it  is 
inserted,  in  some  measure  like  a 
key-stone  into  an  arch. 

The  sacrum  is  placed  very  obliquely.     It  projects  backwards  Direction. 
from  the  upper  margin,  receding  to  give  capacity  to  the  pelvis, 
and  it  therefore  forms,  with  the  body  of  the  last  lumbar  verte-  Sscro-Tcn. 
bia,  a  projection  named  the  sacro-vertebial  angle,  or  promon-  "^''' 

•  A  froDt  riew  of  the  eacnun ; — 1,  1.  Kid^ea  indicating  the  place  of  sepa- 
rmtion  between  the  SBcril  Tertebra.  2.  Antenor  sacnil  foramina.  3,  4.  Lute- 
nl  nif&ce.  S.  A  notch  which  contributes  to  form  a  foramen  for  the  passage 
of  the  fiflh  mob]  nerve.  6.  Surface  for  connexion  with  the  body  of  [he  last 
lumbar  Tertebra.  7.  Articular  process  on  each  side.  8.  Suriace  for  con- 
nexion with  the  coccyx. 
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THE  SACRUM. 


Form. 


Anter.  8ar> 
&ce;  its 
ridges,  foRir 
mina,  and 
grooyes. 


Poster.  Bur- 
&ce;  its 
spines, 
grooves,  tu- 
bercles (two 
sets),  fonh 
mina. 


Coniua. 


Intervert. 
foramina. 


Lateral  sor- 
faoeai 


tory.  Its  figure  is  triangular  in  its  general  outline, — ^the  base 
being  upwards;  concaye  anteriorly,  convex  posteriorly.  We 
consider  successively  its  surfaces,  borders,  and  extremities. 

The  anterior  or  pelvic  surface,  which  is  here  shown,  is  con- 
cave from  above  downwards,  slightly  so  from  side  to  side, 
and  marked  by  four  transverse  lines,^  indicating  its  original 
division  into  five  pieces;  laterally  it  presents  four  foramina,^ 
(anterior  sacral,)  for  the  transmission  of  the  anterior  branches  of 
the  sacral  nerves.  These  are  directed  outwards  into  grooves 
which  lead  from  them,  and  diminish  gradually  in  size  from 
above  downwards;  external  to  the  foramina  the  sur&oe  gives 
attachment  to  the  pyramidalis  muscle. 

The  posterior  or  spinal  surface  is  nairower  than  the  anterior, 
for  the  bone  is  somewhat  wedge-shaped  from  before  backwards 
as  well  as  from  above  down.  This  surface  is  convex,  and  pre- 
sents along  the  median  line  four  small  eminences,  usually  con- 
nected so  as  to  form  a  ridge ;  these  are  rudiments  of  the  spinous 
processes ;  and  beneath  them  is  a  triangular  groove,  or  rather 
an  opening,  marking  the  termination  of  the  sacral  canal.  The 
margins  of  the  opening  present  two  tubercles,  which  give  attach- 
ment to  the  ligament  that  closes  in  the  canal,  and  the  inferior 
pair  (sacral  cornua)  articulate  with  the  horns  of  the  coccyx.  At 
each  side  of  the  median  line  are  two  sets  of  tubercles,  and  be- 
tween these  is  the  groove,  pierced  by  the  posterior  sacral  fora- 
mina, which  are  much  smaller  than  the  anterior,  and  transmit 
the  posterior  branches  of  the  sacral  nerves.  The  groove  repre- 
sents that  situated  over  the  plates  of  the  vertebrse  above  the 
sacrum,  and  one  row  of  the  tubercles  corresponds  to  the  lumbar 
articular  tubercles,  the  other  ranges  with  transverse  processes. 

Each  pair  of  foramina  (anterior  and  posterior)  lead  from  a 
single  foramen  situated  within  the  bone,  and  this  is  analogous 
to  the  inter-vertebral  foramen  in  other  parts  of  the  column. 

The  borders,  or  lateral  sur&ces  of  the  sacrum,  present  two 
distinct  parts, — one  superior,  the  other  inferior.  The  superior 
(iliac)  is  lai^  and  irregular,'  and  in  front  is,  in  the  fresh  state, 
covered  with  cartilage,  and  articulated  with  the  ilium ;  whilst 
posteriorly  it  is  concave  and  tough  for  the  attachment  of  strong 
ligaments.  The  anterior  cartilaginous  part  is  often  named  '^  the 
auricular  surfaced*  The  inferior  part  of  the  lateral  surface*  is 
thin  and  sinuous,  and  gives  attachment  to  the  sacro-sciatic  liga- 
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ments.  A  small  indentation^  terminates  this  border,  which, 
irith  the  corresponding  extremity  of  the  coccyx,  forms  a  notch 
for  the  transmission  of  the  fifth  sacral  nerve. 

The  base,  or  superior  extremity,  broad,  and  expanded,  pre-  Baie. 
sents,  towards  the  middle  line,  an  oval  snrfiice,^  cut  off  ob- 
liquely, which  articulates  with  the  likewise  oblique  body  of  the 
last  lumbar  vertebra ;  behind  this  a  triangular  aperture  marking 
the  orifice  of  the  sacral  canal ;  on  each  side  a  smooth  convex 
sai&ce,  inclined  forwards,  and  continuous  with  the  iliac  fossa ; 
an  articular  process,^  concave  from  side  to  side,  which  looks 
backwards  and  inwards,  and  receives  the  inferior  articular  process 
of  the  last  lumbar  vertebra.  Before  each  articular  process  is  a 
groove,  forming  part  of  the  last  lumbar  inter- vertebral  foramen, 
and  behind  them  is  a  curved,  sharp,  and  depressed  border  which 
bounds  the  sacral  canal^  and  therefore  corresponds  with  the 
laminse  of  the  vertebrae,  and  gives  attachment  to  the  last  liga- 
mentum  subflavuro. 

The  apexy  or  inferior  extremity,^  directed  downwards  and  Apex, 
forwards,  presents  an  oval  convex  surface,  which  articulates  with 
the  coccyx. 

The  sacrum  in  its  interior  contains  much  loose  spongy  sub- 
stance, and  its  exterior  layer  is  but  moderately  compact.     Its 
central  pari  is  also  hollowed  into  a  canal  (sacral),  which  curves  Sacral 
fi:om  above  downwards  as  the  bone  does ;  it  is  of  a  triangular  ^""^^'^^ 
form,  and  gradually  narrows  as  it  descends.      The  canal  ends 
on  the  posterior  surface  of  the  bone  between  the  sacral  comua. 

Jttaehmenta  of  muscles. — The  sacrum  gives  attachment,  by  Muscukr 
the  Literal  parts  of  its  anterior  surface,  to  the  pyramidales 
muscles;  by  its  posterior  surface  at  each  side  to  the  gluteus 
maximus,  sacro-lumbalis,  longissimus  dorsi,  and  multifidus  spi- 
1^ ;  by  the  inferior  pari  of  each  border  to  part  of  the  coccy- 
geus ;  and  by  the  outer  parts  of  its  base  to  the  iliacus  muscle 
of  each  side. 

Articulations. — The  sacrum  articulates  with  the  last  lumbar 
vertebra,  the  two  iliac  bones,  and  the  coccyx. 


PECULIAKITIES    OF    THE    SACRUM. 

The  peculiarities  of  the  sacrum  are  very  numerous.      1.  In  Peculiari- 
some  cases  this  bone  consists  of  six  instead  of  five   pieces,  ^^^'' 


attach- 
ments. 
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and  it  has  been  found — ^but  much  more  zaielj — reduced  to 
four.* 

2.  Occasionally  the  bodies  of  the  first  and  second  sacral  ver- 
tebrsQ  are  not  joined,  although  complete  union  has  taken  place 
in  every  other  part. 

8.  The  lower  end  of  the  sacral  canal  may  be  open  for  some 
extent,  in  consequence  of  the  vertebral  laminae  not  having  grown 
together. 

4.  In  no  respect  does  the  sacrum  vary  more  in  different  skele- 
tons than  in  the  degree  of  its  curve.  It  is  difficult  to  submit 
the  peculiarities  in  this  respect  to  a  precise  and  sufficiently  com- 
prehensive arrangement;  still,  after  examining  a  considerable 
number  of  skeletons,  the  majority  appeared  to  admit  of  being 
grouped  into  three  sets,  as  follows  :— 

a.  In  one  series  the  anterior  surface  was  comparatively  straight, 
and  the  slight  bend  which  existed  was  situated  near  the  lower 
end. 

b.  Another  group  contrasted  strongly  with  the  preceding, 
—the  bone  being  much  curved  in  its  whole  length,  but  especi- 
ally about  its  middle. 

c.  A  considerable  number  may  be  described  as  holding  an 
intermediate  place  between  the  two  foregoing  classes.  The 
degree  of  curve  was  moderate,  and  chiefly  affected  the  lower 
third  of  the  bone. 

Difference  in  the  sexes. — Besides  possessing  the  ordinary  dis- 
tinctive character  of  all  parts  of  the  skeleton, — viz.  more  regu- 
larity and  smoothness  of  sur&ce,— the  sacrum  of  the  female 
body  is,  proportionally  to  the  size  of  the  pelvis  or  of  the  skele- 
ton, broader  than  that  of  the  male. 

The  degree  in  which  the  bone  is  bent  has  been  relied  on  by 
anatomical  writen  to  distinguish  between  the  sexes;  but,  on 
comparing  their  statements,  it  will  be  found  that  they  are  con- 
tradictory— some  assigning  the  greater  curve  to  the  female, 
othera,  on  the  contrary,  to  the  male.  The  measurement  of  a 
considerable  number  of  those  bones  taken  from  both  sexes  has 
shown  me  that  the  curvature  cannot  be  relied  on  as  a  distinctive 
character.  I  find  that  the  general  remarks  made  in  the  pre- 
ceding paragraphs  on  the  varieties  presented  by  the  sacrum,  with 

*  Soemmering  "  Lehre  von  den  Knochen  und  Bsndern,  &c.,  herauagegeben 
von  Rudolph  ^^^er."— 1839. 
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reference  to  the  point  in  question,  are  applicable  either  to  the 
female  or  the  nude  taken  singly,  ivith  only  this  reservation,  that 
those  bones  which  were  most  curved,  and  which  constitute  the 
second  series  in  the  classification  there  ventured  on,  commonly 
belong  to  the  male  body. 

It  is  said  by  many  good  observers,  that  the  sacrum  usually 
iDcllnes  backwards  from  the  direction  of  the  lumbar  vertebrae  to 
a  greater  extent  in  the  skeleton  of  the  female  than  of  the  male, 
—thus  retiring  more  from  the  cavity  of  the  pelvis,  and  forming 
a  more  prominent  sacro-vertebral  angle.* 


THE  COCCYX.— OSSA  COCCYGIS. 

These  bones,  when  united  together,  which  is  usually  the  case  Coccyx, 
in  advanced  life,  are  supposed  to  resemble 
a  cuckooes  bill,   and  are   therefore  called  ^^S  7.t 

coccygeal  {xokxv%^  a  cuckoo).     Most  com- 
monly there  are  four  of  them,  sometimes  4^^^  Four  pieces, 
bttt  three;  in  a  few  instances  five  have  been 
found.   They  diminish  gradually  in  size  from 
above  downwards,  which  gives  them,  when 
taken  together,  a  pyramidal  form.     As  they  are  placed  in  a  con- 
tinuous line  with  the  inferior  third  of  the  sacrum,  they  form 
a  slightly  concave  sur&ce  anteriorly,  a  convex  one  posteriorly. 

The  first  of  these  bones  ^  resembles,  in  some  measure,  the  last 
fclse  vertebra  of  the  sacrum.     Its  body  is  small  and  concave  at  Charactere 

n^  jMa/*li 

its  upper  aspect,*  which  articulates  with  the  extremity  of  the  sa- 
crum ;  posteriorly,  two  small  processes,  termed  comua,"  project, 
vhich  rest  upon  the  sacral  comua.  The  second  bone  of  the 
coccjx  is  somewhat  square,  the  third  oblong,  and  the  fourth  is 
a  small  rounded  nodule. 

The  margins  (shoulders,  as  this  part  has  been  named,)  of  the 
first  piece,  in  some  cases,  project  upwards,  and,  joining  with  the 
sacrum,  construct  a  fifth  sacral  foramen  —  as  exemplified  in 
fig.  12.  B. 


*  This  obfleiration  is  stated  by  Blumenbach  ('' Geschichte  und  Beach- 
reibnng  der  Knochen/*  S.  314,)  to  have  been  firat  made  by  Bonaccioli,  a 
ProfesBor  at  Ferrara,  in  the  fifteenth  century. 

t  The  anterior  sorfiMse  of  the  coccyx. 

c 
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VERTEBRAL  COLUMN. 


Attachments  of  muscles. — The  coccyx  g^yes  attachment  to 
the  gluteus  maximus,  and  to  the  coccygeus  of  each  side,  and  by 
its  point  to  the  sphincter  ani. — Its  base  articulates  with  the 
sacrum  y  and  in  advanced  age  becomes  united  to  it. 


The  co- 
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does  not 
determine 
the  height 
of  body. 


Form, 
double  py- 
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THE  VERTEBRAL  COLUMN. 

The  true  and  fiJse  Yertebr»»  when  ranged  in  their  natural 
position,  form  a  column,  the  average  length  of  which  is  equal  to 
about  two  feet  two  or  three  inches.  The  length  of  the  column 
does  not  vary  in  different  persons  as  much  as  might  be  antid- 
pated  from  a  comparison  of  their  stature ;  the  relative  height  of 
individuals  depending  more  on  the  length  of  their  lower  limbs 
than  of  the  vertebral  column. 

Form. — Its  form  is  pyramidal -^rather  it  consists  of  two 
pyramids  joined  by  their  bases ;  the  upper  one  being  formed  by 
the  true  vertebrse^  the  lower  one,  by  the  sacrum  and  coccyx. 
The  upper  pyramid,  however,  instead  of  tapering  regularly  irom 
the  top  to  the  bottom,  becomes  narrow  in  the  upper  part  of  the 
dorsal  region.  It  is  most  narrowed  about  the  fourth  dorsal  ve^ 
tebra,  and  the  column  above  this  point  has  been  held  to  admit  of 
subdivision  into  two  pyramidal  parts,  meeting  by  their  bases  about 
the  first  dorsal  vertebra,  and  the  apex  of  one  being  the  vertebra 
dentata,  that  of  the  other  the  fourth  or  fifth  dorsal  vertebra. 

The  curves. — When  viewed  in  profile,  it  presents  four  cnrvcs 
depending,  except  perhaps  the  last,  on  the  different  degrees  of 
thickness  of  the  anterior  and  posterior  part  of  the  bodies  of  the 
vertebrse  in  the  different  regions,  but  still  more  on  that  of  tbe 
inter-vertebral  substance.  The  curves  are  directed  alternately 
backwards  and  forwards ;  in  the  neck  and  loins  the  convexity 
looks  forwards,  in  the  back  and  pelvis  it  is  in  the  opposite 
direction. 

A  slight  degree  of  lateral  curvature  is  also  observable  in  most 
cases  in  the  dorsal  region,  the  convexity  of  which  is  directed  to- 
wards the  right  side.  The  older  anatomists  imagined  this  to  be 
produced  by  the  action  of  the  aorta  beating  against  the  left  side 
of  the  column ;  but  Bichat  attributed  it  to  the  effect  of  mus- 
cular action,  and  explained  it  in  the  following  way :— -As  most 
persons  are  disposed  to  use  the  right  arm  in  preference  to  the 
left,  the  muscles  of  that  side  become  stronger,  and  act  with  more 
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power  on  the  points  to  which  they  are  attached ;  when  making 
efforts,  as  in  pulling,  the  body  is  curved  to  the  left,  which  gives 
an  additional  advantage  to  the  muscles ;  and  the  habitual  use  of 
this  position  gives  rise  to  some  degree  of  permanent  curvature. 
In  support  of  this  explanation  of  the  fact,  Beclard  has  stated  lUustntive 
that  he  found  in  one  or  two  individuals,  who  were  known  to  ^^^^'* 
have  been  left-handed,  the  convexity  of  the  lateral  curve  directed 
to  the  left  side.  A  further  confirmation  of  the  correctness  of 
this  view  is  afforded  by  an  observation  made  by  Professor  Otto.* 
In  a  case  in  which  the  aorta  arched  to  the  right  instead  of  the 
left  side,  he  found  that  the  curve  of  the  vertebral  column  had  the 
usual  direction ;  so  that  the  great  vessel  was  connected  to  its 
convexity.  It  is  stated,  too,  that  the  right  arm  was  more  mus- 
cular than  the  left. 

For  a  detailed  examination  of  its  parts,  the  column  will  be 
considered  as  presenting  an  anterior  and  a  posterior  surfiioe,  two 
lateral  surfiuses,  a  base,  and  a  summit,  each  deserving  a  parti- 
cular notice.  The  part  formed  by  the  sacrum  and  coccyx 
having  been  already  sufficiently  referred  to,  may  be  excluded 
finom  consideration  in  this  place. 

The  afUerior  surface  is  broad  in  the  cervical,  narrow  in  the  Anterior 
dorsal,  and  again  expanded  in  the  lumbar  region ;  it  is  marked  yarying' 
by  a  series  of  transverse  ffrooves  coiresponding  with  the  centre  breadth  and 

.  transverse 

of  the  bodies  of  the  vertebrse,  and  in  the  fresh  state  is  covered  grooves. 
by  the  anterior  common  ligament. 

The  posterior  surface  presents  along  the  median  line  the  Posterior 

•        •      * J    J*       i.'  i_       i_  surfiwje :  its 

spinous  processes,  varymg  m  form  and  durection,  as  has  been 
already  stated,  being  liorizontal  in  the  cervical  and  lumbar  re- 
gions, and  nearly  vertical  in  the  dorsal.  Those  in  the  cervical 
and  dorsal  regions  correspond  pretty  exactly  with  the  middle 
line,  but  in  the  back  the  spines  will  be  observed  in  many  in-  spines ; 
stances  to  incline,  some  to  one  side,  some  to  the  other.  On  each 
side  of  these  are  the  vertebral  grooves,  extending  from  the  base  grooves. 
of  the  skull  to  the  sacrum ;  their  breadth  corresponds  with  that 
of  the  laminse ;  they  are  broad  but  shallow  in  the  neck,  and 
become  deep  and  nairow  lower  down.     Along  the  grooves  are 


♦  "  Seltene  Beobachtimgen,"  Th.  2,  S.  61.     See  also  "  The  Anatomy  of 
the  Arteries  with  its  applications  to  Pathology  and  Operative  Surgery,"  hy 

R.  QuaiD,  p.  19. 
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seen  the  spaces  between  the  laminae,  which  in  the  nataial  con- 
dition are  filled  up  by  the  yellow  ligaments.  The  breadth  of 
these  intervals  is  very  trifling  in  the  neck  and  in  the  greater  part 
of  the  back ;  it  increases  in  the  lower  third  of  the  dorsal,  and 
still  more  in  the  lumbar  region.  The  interval  between  the  oc- 
cipital bone  and  the  atlas  is  considerable,  and  so  is  that  between 
the  last  lumbar  vertebra  and  the  sacrum. 

The  lateral  surfaces  present  the  transverse  processes,  varying 
in  form  and  character  in  the  different  regions ;  before  these  are 
situated  the  inter-vertebral  foramina,  and  more  anteriorly  still, 
in  the  dorsal  region,  the  articular  surfaces  which  receive  the 
heads  of  the  ribs. 

The  summit  of  the  column  is  surmounted  by  a  sort  of  capital, 
(the  atlas),  which  is  articulated  with  the  occipital  bone,  and 
supports  the  head.  The  base  rests  on  the  sacrum,  and  by  this 
bone  the  weight  of  the  trunk  is  communicated  to  the  lower  ex- 
tremities through  the  medium  of  the  innominate  bones. 

Along  the  entire  extent  of  the  column  runs  the  vertebral 
canaly  which  is  broad  and  triangular  in  the  cervical  and  lumhsr 
regions,  circular  and  contracted  in  the  dorsal.  The  canal  may  be 
said  to  expand  at  its  upper  extremity  into  the  cranial  cavity;  its 
lower  end  is  prolonged  into  the  narrowing  canal  of  the  sacrum. 

The  arrangement  of  the  osseous  structure  is  not  the  same  in 
the  different  parts  of  a  vertebra.  The  arch  and  the  processes 
projecting  from  it  have  a  thick. covering  of  compact  tissue.  The 
body,  on  the  contrary,  is  composed  nearly  altogether  of  spongy 
substance.  This  part  of  the  bone,  when  sawed  through,  will 
be  found  to  consist  of  cells  bounded  by  thin  plates  of  bone ;  and 
it  contains  large  canals  for  the  lodgement  of  veins.  The  canals 
differ  somewhat  in  disposition  in  different  cases,  but  they  will 
be  found  to  have  the  same  general  direction  from  behind  for- 
ward, radiating  with  more  or  less  regularity  from  the  large  fora- 
men on  the  posterior  aspect  of  the  body. 


OSSIFICATION  OF  THE  VERTEBRA. 


Ossificap  General  observations  on  the  time  when  ossification  begins. — 

tainty  as  to  ^^^  process  of  ossificatiou  begins  at  different  periods  in  the  se- 

the  time  of  ygral  parts  of  the  skeleton,  and  it  becomes  an  object  to  assign  to 

mencement.  each  centre  of  bony  deposit  the  time  at  which  it  appears.     This 
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is  a  subject  of  consideiable  difficulty,  and  a  few  general  remarks 
with  reference  to  it  are  necessary  before  describing  the  ossifica- 
tion  of  individual  bones. 

Tbe  accuracy  with  which  the  date  of  ossification  may  be  de- 
termined must  depend  on  the  exactness  with  which  the  age  of 
the  embryo  is  ascertained.  But  much  uncertainty  exists  with 
respect  to  this  point,  for  the  evidence  as  to  the  period  of  con-  CauieA. 
ception  is  not  to  be  fully  relied  on;  and,  moreover,  the  embryo 
submitted  to  examination  is  most  commonly  in  a  morbid  state, 
and  may  have  ceased  to  live  some  time  previous  to  its  separation 
from  the  parent.  To  these  sources  of  uncertainty  another  may 
be  added  :  the  difference,  namely,  which  actually  occurs  in  the 
growth  of  bone  in  different  cases.  It  seems  reasonable  that  the 
time  of  ossification  should  be  influenced  by  the  quality  of  nutri- 
tion ;  the  opinion,  however,  that  there  is  some  variety  among 
the  stages  of  ossification  in  different  individuals,  is  not  founded 
on  such  general  grounds,  but  on  a  comparison  one  with  another 
of  cases  which  have  fallen  under  my  notice,  and  on  the  result 
afforded  by  contrasting  observations  accurately  made  by  myself 
with  some  which  bear  the  appearance  of  having  been  carefully 
made  by  others.  It  is,  doubtless,  in  a  measure  at  least,  in  con- 
sequence of  circumstances  such  as  those  referred  to,  that  so 
great  a  difference  prevails  between  the  statements  of  various  ob- 
servers on  the  point  in  question.  These  considerations  lead  us 
to  the  conclusion,  that  the  period  of  the  commencement  of  ossifi-  Condasion 
cation  in  a  given  bone  does  not  admit  of  being  set  forth  with  ^^  *^* 
absolute  certainty,  especially  as  regards  those  bones  in  which  the 
process  begins  at  very  early  periods.  As  to  this  part  of  the 
subject,  therefore,  we  must  be  content  with  an  approximation 
to  exactness. 

Bat  the  relation  which  the  time  of  the  appearance  of  bony  Relation  of 
matter  in  one  piece  of  the  skeleton  has  to  the  time  of  its  ap-  ^q^^^ 
pearance  in  another,  admits  of  being  stated  with  more  accuracy;  mentindlf- 
and  it  will,  in  our  progress,  be  referred  to  whenever  it  shall  ap-  ^^t. 
pear  material.      To  exemplify  what  has  been  said,  it  may  be 
added,  that  we  may  not  be  able  to  state  with  rigid  accuracy 
when  bone  makes  its  appearance  in  the  several  divisions  of  the 
vertebral  column,  or   in   the  clavicle ;   but  we  can  with  con- 
fidence determine  which  of  them  precedes  the  other  in  its  ossi- 
fication. 
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Owification  The  observations  on  jhe  growth  of  bone  in  the  vertebrae  will 
be  arranged  under  three  heads,  as  follows  : — a.  The  first  will 
Division  of  Contain  an  account  of  the  common  characters  of  the  ossification 
the  subject,  ^f  ^  vertebra.  6.  Under  the  second  head  will  be  placed  the 
peculiarities  that  occur  in  the  growth  of  certain  vertebrae  or  parts 
of  the  vertebral  column,  c.  Lastly,  the  progress  of  ossification 
in  the  column  generall j  will  be  reviewed. 


a.  OSSIFICATION   OF  A  VERTEBRA. 


The  process 
in  a  single 
vertebra. 


Three  prin- 
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COMMON    CHARACTERS. 

Exclusive  of  certain  exceptional  cases,  to  be  afterwards  no- 
ticed)  each  vertebra  is  formed  of  three  principal  pieces,  to  which 
five  small  epiphyses  are  added  at  an  advanced  period,  and  as  if 
for  the  completion  of  the  bone. 

Of  the  principal  pieces  two  are  Fig-  8,* 

destined  for  the  formation  of  the 
arch  and  the  processes  which  pro- 
ject from  it  (fig.  8.^  •).  The  body 
of  the  vertebta  is  produced  from 
the  third  (fig.  8.'). 

Osseous  substance    is   first  ob- 
servable in  the  vertebrse  about  the 
seventh  or  eighth  week  from  the  time  of  conception,  and  it  com- 
mences in  the  arch  (but  not  invariably)  a  little  before  the  body. 

The  osseous  granules  for  the  arches  make  their  appearance 
on  each  side  at  the  situation  from  which  the  transverse  processes 
project ;  and  from  this  place  the  formation  of  bone  extends  in 
different  directions, — ^forwards  to  the  body,  inwards  to  the  spine, 
and  outwards  to  the  transverse  process,  as  well  as  into  the  ar- 
ticular processes ;  and  thus  two  irregularly-shaped  angular 
pieces  of  bone  are  produced. 

The  single  nodule  from  which  the  greater  part  of  the  body  of 
the  vertebra  is  formed  appears  in  the  middle  of  the  cartilage. 


*  A.  The  three  principal  pieces  of  the  vertebrss  are  seen  to  be  disdnct 
one  from  the  other,  b.  The  lateral  pieces  have  joined  behind.  The  spiDOOs 
and  transverse  processes  remain  cartilaginous  at  their  ends.  The  arch  is 
still  separable  m>m  the  middle  anterior  piece,  and  the  cartilage  haring  been 
removed  from  the  body,  the  surface  of  this  is  rounded,  rough,  and  fissured. 

1.  2.  The  lateral  pieces.  3.  The  anterior  part  for  the  Iwdy.  *  Line  of 
separation  between  the  lateral  pieces  and  the  anterior. 
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At  the  usual  period  of  birth  the  three  primary  pieces  are  still 
separate.  The  process  of  union  commences  in  the  first  year 
Aer  birth.  It  commences  with  the  lateral  pieces,  which,  at  the 
period  mentioned,  begin  to  join  behind — ^in  the  situation  of  the 
spinous  process ;  and  by  this  junction  the  arch  of  the  vertebra 
is  constructed. 

In  the  course  of  the  third  year  the  central  anterior  part  joins 
the  arch  on  each  side  in  a  few  of  the  vertebrse,  and  the  junction 
is  effected  in  such  manner  that  the  body  is  formed  from  the 
three  original  centres  of  ossification.  Each  end  of  the  arch  con- 
tributes a  small  angular  portion  (fig.  8.  b). 

Epiphyses,  —  The 
spinous  process  projects  Fig  9.* 

backwards     firom     the  ^  £ 

point  at  which  the  late- 
ral pieces  have  joined, 
and  no  further  change 
occors  except  the  gene- 
ral increase  of  the  dif- 
ferent parts  of  the  ver- 
tebn  and  the  extension 
of  ossification  from  the 
primary     pieces,      till 

about  the  age  of  puberty.  If  the  bone  is  examined  before 
tbat  period  it  will  be  found,  on  stripping  the  cartilaginous  ends 
fiom  the  transverse  and  spinous  processes,  that  the  cells  of  the 
osseous  structure  are  exposed ;  and  on  separating  the  bodies  of 
tbe  Tertebrse  one  from  the  other,  the  cartilages,  which  still 
belong  to  their  upper  and  lower  surfaces,  remain  adherent  to  the 


Condition 
at  birth. 

Union 
begins  with 
the  arch. 


The  three 

pieces 

joined. 

Body  of 
▼erL  how 
formed. 

Epiphyiet. 


State  of  the 
bone  before 
they  are 
added; 


*  These  figures  are  intended  to  show  the  epiphyses  of  a  vertebra.  That 
naiked  c  represents  a  dorsal  vertebra.  The  epiphyses  of  the  processes  are 
drawn  digfaUy  away  from  the  rest  of  the  bone.  d.  The  arch  and  processes 
of  a  Imnlwr  vertebra,  with  the  epiphyses.  These  are  somewhat  elongated, 
corresnonding  to  the  processes  wnich  they  cover,  but  the  bone  having  been 
newea  from  above,  tneir  ends  only  came  under  the  artist's  eye ;  and  this 
circumstance  will  account  for  their  small  size  in  the  drawing,  e.  A  front 
yiew  of  the  body  of  a  vertebra  to  exhibit  the  thin  epiphyses  which  belong  to 
its  upper  and  lower  surfaces.  4,  5.  The  ends  of  the  transverse  processes. 
These  processes  are  not  numbered  in  figure  d.  6.  Spinous  process.  7,  8. 
The  two  epiphyses  of  the  body  ;  the  flat  surface  of  one  is  seen  in  figure  c  ; 
the  edffes  of  lx>th  are  marked  in  figure  b.  9, 10.  Epiphyses  of  the  articular 
tubercles  of  a  lumbar  vertebra* 
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their  pon- 
tion  and 
the  times  of 
their  ap- 
peaianoe  ; 


their  jone- 
tion  and 
completion 
of  die  Ter- 
tebiB. 


interyertebial  substance,  and  the  osseous  part  is  rough,  fis- 
sured, and  wanting  at  its  circumference  the  angular  shape 
and  dense  external  covering  which  belongs  to  the  perfect  bone 
(fig.  8.  b). 

At  the  age  of  about  sixteen  years,  separate  osseous  points 
begin  to  be  observable  in  the  cartilaginous  ends  of  the  tmns- 
verse  and  spinous  processes,  and  they  ultimately  cover  and  com- 
plete the  processes  (fig.  9.  c.  **  ^  ^).  At  a  later  period,  soon 
after  twenty  years,  two  thin  circular  plates  begin  to  be  formed, 
one  on  the  upper,  the  other  on  the  lower  surfiuse  of  the  body,  at 
its  circumference  (fig.  9.  c.  e.  "^  ®). 

All  the  secondary  or  accessory  pieces  having  joined,  the  bone 
is  completed  before  the  thirtieth  year. — The  epiphyses  of  the 
transverse  and  spinous  processes  usually  join  before  those  which 
belong  to  the  bodies  of  the  vertebra. 


Pecoliari- 
ties  in  cer- 
tain ver- 
tebra. 


b.  PECULIARITIES   IN  THE    GROWTH   OF  CERTAIN 

YERTEBRJS. 

The  vertebrae  which  require  separate  notice,  by  reason  of 
some  peculiarities  in  their  manner  of  growth,  are  the  first, 
second,  and  last  cervical ;  those  of  the  lumbar  region ;  together 
with  the  sacrum  and  coccyx. 


Atlas. 

Principal 
pieces. 


State  at 
birth. 


THE    ATLAS. 

Fig.  10.«  The  atlas  is  usually  form- 

ed from  three  principal  os- 
seous nuclei.  The  ossification 
of  the  lateral  parts  of  the 
vertebra  (fig.  10.*  *)  com- 
mences at  a  very  early  period. 
At  birth  the  interval  be- 
tween the  articular  processes 
of  the  vertebra  (the  anterior  arch)  is  altogether  cartilaginous, 


♦  The  atlas  is  seen  from  above  in  both  figures,  a.  The  lateral  pieces  are 
separated  by  a  cartilaginous  interval  in  front  and  behind,  b.  This  figure  is 
intended  to  show  a  nucleus  in  the  anterior  arch.  It  has  been  modified  torn 
one  given  by  Kerckringius  in  his  37th  plate. 


THE  AXIS. 
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and  there  is  a  smaller  space  posteriorly  between  the  two  lateral 
pieces  (fig.  10.  a). 

The  nucleus  for  the  anterior  arch  (fig.  10.^)  appears  soon  Anterior 
after  birth,  very  rarely,  if  ever,  before  that  period.  But  the 
ossification  in  this  part  sometimes  proceeds  from  more  than  one 
centre.  According  to  B^lard,  two  occur  in  the  proportion  of 
one  instance  in  four  or  five ;  and  Albinus*  and  J.  F.  Meckel "f* 
observed  each  a  case  in  which  there  were  three  granules  in  the 
anterior  arch. 

The  posterior  arch  is  formed  by  the  junction  of  the  lateral  The  union, 
pieces,  between  the  second  and  third  years,  and  the  arch  Joins 
the  anterior  part  at  the  age  of  five  or  six  years. 

There  is  frequently  a  small  epiphyses  oq  the  posterior  tubercle. 


THE    AXIS. 

The  formation  of  the  arch  F>8^- 11-^ 

of  the  axis  corresponds  with 
other  vertebrae.     The  pecu-  a 

liarities  occur  in  the  anterior 
part^  which  is  developed  from 
thiee  points  or  centres — one 
being  destined  for  the  lower 

part  of  the  body,  the  two  others  for  the  odontoid  process  and 
the  upper  part  of  the  body  (fig.  11.  *  ♦  *).  These  nuclei 
appear  about  the  sixth  month  of  foetal  life,  the  lower  single 
one  preceding  the  others  by  a  short  space  of  time.  The  two 
superior  lying  on  the  same  horizontal  plane,  enlarge  and  join 
before  birth.  At  this  period  the  axis  consists  of  four  pieces  -^ 
the  two  lateral  and  two  anterior  (b.  *  *  *  ^).  The  body 
snd  odontoid  process  form  a  single  mass  about  the  fourth  year 
(second  or  third,  B^clard). 

*  "  Icones  Ossium  Foetus,"  p.  68. 

t  "  Apchiv."  &c.  Band  1,  S.  648,  and  Taf.  vi.  1816.— Meckel's  case  had 
the  uiditional  peculiarity  of  a'separate  nucleus  interposed  between  the  late- 
^pieces  posteriorly. 

X  The  anterior  surface  of  the  axis  is  represented  in  both  drawings,  a. 
The  three  nuclei  for  the  anterior  part  are  here  shown.  In  b,  four  pieces  are 
8€en  connected  by  cartilage. — 1,  2.  The  lateral  pieces.  3.  The  nudeiis  for 
the  lower  part  of  the  booy.  4,  5.  Those  for  the  odontoid  process  and  the 
upper  part  of  the  body.  6.  The  single  piece  resulting  from  the  junction  of 
4  tod  5. 


Axis; 


itspecttli- 
aritieB  in 
the  body 
and  odon- 
toid  pro- 


state at 
birth. 
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THE    SEVENTH    CERYICAL    VERTEBRA. 


Last  cer- 
vical ; 
its  trans- 
verse pro- 
cess. 


Cervical 
rib. 


The  anterior  part  of  the  transverse  process  of  this  vertebra  is 
frequent!/,  if  not  constantly,  formed  from  a  separate  osseous 
nucleus,  which  unites  on  the  one  hand  to  the  body,  and  on  the 
other  to  the  posterior  division  of  the  transverse  process.  The 
time  of  the  appearance  of  this  point  of  ossification  is  stated 
by  B^clard  to  be  the  second  month  of  foetal  life,  but  my  own 
observation  would  lead  me  to  set  it  down  for  a  later  period — 
the  sixth  month.  It  is  united  to  the  rest  of  the  bone  about  the 
fifth  or  sixth  year. 

Occasional  instances*  occur  of  the  continuance  of  this  process 
as  a  separate  bone,  and  in  such  cases, — ^being  lengthened  to  an 
extent  which  varies  in  different  instances, — ^it  forms  what  has 
been  termed  a  cervical  rib.* 

Meckel  j-  also  observed  separate  centres  of  ossification  in  the 
tranverse  processes  of  the  second,  the  fifth,  and  sixth  cervical 
vertebrse.  These  were,  however,  of  small  size,  and  in  some 
instances  did  not  form  any  part  of  the  foramen  for  the  vertebral 
artery. 


THE    LUMBAR   VERTEBRiE. 


Lumbar 
vertebrse 
have  two 
additional 
epiphyses. 


Lumbar  rib; 

how 

formed. 


In  addition  to  the  centres  of  ossification  which  belong  to  the 
vertebra  generally,  those  of  the  lumbar  region  have  each  two 
small  epiphyses  for  the  tubercles  that  project  from  their  superior 
articular  processes  (fig.  9.  d.  ^  *®), 

The  so-named  transverse  process  of  the  first  lumbar  vertebra 
is  sometimes  observed  to  be  developed  altogether  from  a  separate 
centre.  The  persistence  of  a  process  so  formed,  as  a  separate 
piece,  would  account  for  the  existence  of  a  lumbar  rib, — exam- 
ples of  which  have  occasionally  been  met  with. 


*  Two  examples  of  the  cervical  rib  arc  described  in  "  The  Anatomy  of 
tlie  Arteries,  with  its  applications,"  &c.  by  R.  Quain,  pp.  149  and  167,  and 
plate  25.  J.  F.  Meckel  ("  Archiv."  &c.  fi.  1,  Taf.  vi.  1815.)  has  figured  a 
case  resembling  one  of  those  in  the  circumstance  of  the  end  of  the  cervical 
rib  being  connected  to  a  prominence  on  the  first  proper  rib. 

t  Loc.  citat. ;  and  *'  Journal  Complement,  au  Diet,  des  Sciences 
Med."  vol.  ii.  p.  218. 
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THE    SACRUM. 

The  gacmm  results  from  the  union  of  five  vertebrse.  In  Sacrum ;  iu 
tbe  manner  of  their  ossification  these  do  not  at  an  early  period  ^nt  nwem- 
differ  from  the  vertebra  in  other  parts  of  the  column.  ^^«  othcn. 

Fig.  12.» 


Ahottt  the  sixth  month  characteristic  osseous  tubercles,  three  in  The  peculiar 
number  on  each  side,  begin  to  appear,  close  to  the  sacral  fora-  ^°^ca- 
mina — ^between  them,  except  the  first  (b.  *  *).     They  belong  to  tion. 
tbe  first  three  vertebras,  and  are  successively  deposited  from  the 
sixth  to  the  eighth  or  ninth  month  —  the  highest  appearing 
first  and  the  lowest  last.      Each  of  the  first  three  pieces    of 
the  sacrum  has  thus  two  centres  of  ossification  added  to  those 
vhich  belong  to  other  vertebrae. 

The  lateral  pieces  join  behind  to  constitute  the  arch,  and  The  order 
subsequently  become  united  to  the  body  in  the  manner  of  other  Jhe^paru  of 
vertebKB ;  but  the  order  in  which  this  junction  occurs  in  the  the  yerte- 
different  pieces  is  deserving  of  notice.      The  process  of  union 
commences  in  the  lowest  vertebra,  and    progressively  extends 
upwards.     The  parts  of  the  fifth  are  joined  about  the  second 

*  These  figures  display  different  stages  of  the  ossification  of  the  sacrum. 
Fig.  JL  taken  firom  a  foetus  which  had  not  reached  the  sixth  month,  contains 
in  front  only  the  nuclei  for  the  bodies.  In  fig.  b  (from  a  child  at  the  usual 
period  of  hirth)  three  additional  nuclei  are  deposited  on  each  side,  close  to 
the  sacral  foramina.  The  coccyx  has  no  ossific  point.  Fig.  c.  is  from  a 
body  aged  about  twenty-five  years.  Epiphyses  are  visible  on  the  sides  of 
tbe  bone,  and  are  still  apparent  on  the  body  of  the  first  vertebra.  The 
lower  vertebne  have  completely  joined,  while  the  first  two  are  but  partially 
united. — 1.  The  body.  2.  Nuclei  pecidiar  to  the  sacrum.  3,3.  Epiphyses 
for  the  body  of  a  sacral  vertebra.    4,  4.  Lateral  epiphyses. 
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year,  while  the  first  does  not  appear  as  a  single  piece  before  the 
fifth  or  sixth  year. 

The  sacral  vertebrse  remain  separate  one  from  the  other,  being 
united  only  by  cartilage  and  the  intervertebral  substance,  till 
about  the  sixteenth  year.  At  this  period  they  begin  to  unite 
one  to  another,  and  epiphyses  begin  to  form. 

Epiphyses, — On  the  middle  part  or  body  of  each  sacral  ver- 
tebra the  epiphyses  are  similar  to  those  on  the  same  part  in 
other  vertebrae,   (c.  *  '.) 

On  each  side  of  the  sacrum  there  are  formed  two  thin  flat 
plates,  one  of  which  embraces  the  first  three  vertebrae,  and  the 
other  connects  the  last  two  (c.  *  *).  The  ossification  of 
these  lateral  epiphyses  begins  about  the  eighteenth  or  twentieth 
year,  by  several  irregular  granules,  which  increase  and  coalesce. 
As  the  sides  of  the  sacrum  may  be  considered  in  part  to  result 
from  the  enlargement  and  union  of  the  transverse  processes,  or 
parts  analogous  to  them,  so  may  the  lateral  epiphyses  be  taken 
to  represent  the  epiphyses  of  those  processes, — altered,  indeed, 
and,  as  it  were,  fused  together. 

The  consolidation  of  the  sacrMw.— ^About  the  time  last  men- 
tioned (the  eighteenth  year)  the  fourth  and  fifth  vertebrae  are 
joined  one  to  the  other,  and  the  process  of  union  gradually 
proceeding  upwards  (fig.  12.  c),  reaches  the  first  two  from  the 
twenty-fifth  to  the  thirtieth  year ;  at  which  period  the  lateral 
epiphyses  become  part  of  the  general  mass,  and  the  growth  of 
the  sacrum,  is  complete. 
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nsually  one 
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OSSIFICATION   OF    THE    COCCYX, 

Each  of  the  coccygeal  vertebrae  is  usually  ossified  from  a  single 
centre ;  occasionally  one  of  the  first  three  is  found  to  contain 
two  granules,  placed  side  by  side.  A  nucleus  appears  in  the 
first  piece  about  the  time  of  birth,  or  in  the  course  of  a  few 
months  after  (fig.  1£.  b.  note).  The  periods  assigned  by  Bec- 
lard  for  the  ossification  of  the  other  coccygeal  vertebrse  are  the 
following,  viz.  for  the  second,  five  to  ten  years;  the  third,  ten 
to  fifteen;  and  the  fourth,  fifteen  to  twenty.  As  age  advances 
the  bones  unite  in  pairs,  the  first  to  the  second,  the  third  to  the 
fourth ;  and  at  a  later  period  of  life,  they  are  formed  into  a 
single  piece  by  the  union  of  the  third  and  fourth.     Lastly,  the 
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coccjx  becomes  joined  to  the  end  of  the  sacrum  in  old  age, 
and  this  is  said  to  occur  most  frequently  in  the  female* 

e.  THE  PROGRESS  OF  OSSIFICATION  IN  THE  TERTEBRAL 

COLUMN   GENERALLY. 

In  the  observations  on  the  growth  of  a  single  vertebra  the 

date  at  which  the  osseous  points  appear  for  the  first  time  in  the  Same  paru 

column  has  been  mentioned ;  but  inasmuch  as  the  same  parts  fer^^pe. 

do  not  begin  to  ossify  simultaneously  throughout  the  spine,  it  ^^*  ^^  ^' 

becomes  necessary  to  review  the  progress  of  ossification  in  the  giooB  of  the 

vertebral  column  as  a  whole,  for  the  purpose  of  indicating  the  7^^  ^ 
differences  that  exist  in  these  respects. 

The  ossification  of  the  lateral  pieces  begins  at  the  upper  end  The  lateral 

of  the  column,  and  gradually  proceeds  downwards  to  its  oppo-  f^**^^|5die!f 

nte  end.  in  yarioua 

In  the  bodies  of  the  vertebrce  the  deposit  of  bone  first  "*"*^°^*' 
occurs  in  the  lower  part  of  the  dorsal  region  (about  the  ninth 
dorsal  vertebra),  and  from  this  the  process  is  extended  upwards 
and  downwards,  reaching  last  of  all  the  atlas  at  one  extremity, 
and  the  coccyx  at  the  other ;  both  of  which,  as  has  been  pre- 
Tioasly  stated,  do  not  ossify  till  after  birth.  But  it  is  to  be 
borne  in  mind,  that  though  the  nuclei  of  the  lower  dorsal  verte- 
bra appear  first,  they  do  not  long  continue  the  largest.  As 
growth  advances  they  are  surpassed  in  size  by  those  below 
them,  and  in  the  full-grown  foetus  the  nuclei  are  largest  in  the 
lower  lumbar  and  the  first  sacral  vertebrae.  In  fact,  their  rela- 
tive size  at  this  period  corresponds  with  that  of  the  vertebrse. 


THE    BONES    OF    THE    SKULL. 

The  skull  is  of  a  spheroidal  figure,  compressed  on  the  sides,  The  skull ; 
Wider  behind  than  before,  and  supported  by  its  base  on  the 
vertebral  column.     It  is  divided  by  anatomists  into  two  parts,  divided  into 
the  cranium  and  the  face ;   the  former  being  composed  of  eight  ^^^^ 
bones,  viz.  the  occipital,  two  parietal^  the  frontal^  two  temr 
poral,  the  sphenoid,  and  the  ethmoid;  the  latter  is  made  up  of 
fourteen  bones,  viz.  two  superior  maxillary,  two  malar,  two  xhe  bonea 
ossa  nasi,  two  ossa  palati,  two  ossa  unguis,  two  inferior  tur-  of  each. 
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binaled  bones,  the  vomer,  and  infenor  maxilla;  the  frontal 
bone  is  so  situated  as  to  be  common  to  the  cranium  and  face. 
The  bones  of  the  ear  are  not  included  in  this  enumention,  as 
they  belong  rather  to  a  special  organ  than  to  the  skeleton  con- 
sidered as  the  frame-work  of  the  body. 

THE  OCCIPITAL  BONE. 

Occljrital  The  occipital  bone,  figs.  13  and  14  (ob  occipitis,)  is  situated  at 

^™'  the  posterior  part  of  the  base  of  the  skull ;  broad  behind,  much 

narrowed  before,  of  a  trapezoid  figure,  presenting  two  sorfrces, 
four  borders,  and  four  angles.     To  phtce  the  bone  in  its  natural 
iuHnitian-  position,  hoU  it  80  that  the  great  foramen  and  the  articulating 
form.        '  processes  beside  it  shall  look  directly  downwards;    the  thick 
process  in  front  of  the  foramen  will  then  project  forwards  into 
the  base  of  the  skull,  whilst  the  broad  expanded  part  behind  it, 
arches  upwards  and  a  little  for- 
Pig.  13.*  wards,    forming    the    posterior 

wall  of  the  cavity.     External 
The  outer  surface:  this  is  convex  in  its 

"'"'^™'  general  outline,  and  presents  a 

little  above  its  centre  a  rough 
Eitenuloc-  prominence,'   the   extental  oc 

hibwi^  «>i(af  protuberance,   the  part 

between  which  and  the  soperior 
angle  is  smooth.  Extending 
obliquely  outwards  at  each  side 
from  the  protuberance  is  a  rough 
SvKT.cuiT-  line,'  called  the  superior  curv- 

ed line,   to  distinguish  it  from 
another,  which  is  lower  down  between  it  and  the  great  foramen, 
Inbr.cuT-   called  the  inferior  curved   line\^  both  are   prominent,    and 
give  attachment  to  muscles,  as  also  do  the  rough  depressions 
between  them.      These  are  crossed  by  a  vertical  nused  line 
Eiuocdp.     (external  occipital  crest  or   spine),*  extending   forwards  from 
"""■  the  protuberance  to  the  foramen  magnum. 

*  Eztemal  or  cntsjieous  Burface  of  the  occipital  bone.     1.  Externa)  occi- 
pital protuberance.       2,   Superior  curved  line.     3.    Inferior  curved  line. 


4.  Extemftl  occipital  crest,  ft.  Foramen  magnum.  S.  Condyles.  7.  Siu- 
foce  for  the  attachment  of  ligaments.  9.  Posterior  condjloid  forsmin- 
10.  Rough  surface  corresponding  to  the  transverse  process  of  a  vertebia. 
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The  occipital  Joramen,'  (fonmen  magnnm,)  which  is  of  an  Fonram 
oval  figure  (its  long  diameter  extending  from  before  backwards),  """tf"""- 
gires  tiHUsmission  to  the  apinal  cord,  the  Tertebnl  arteries,  and 
spinal  accessory  nerves. 

At  each  side  of  the  foramen,  bnt  nearer  its  anterior  part,  are  Condfln. 
sittuted  the  articulating  processes,"  "  (ctrndyUg,)  two  oblong 
eminences,  whidi  articulate  with  the  first  vertebra.  These  con< 
verge  fivm  behind  forwards ;  their  inferior  sur&ce,  which  in  the 
freah  state  is  smooth,  covered  with  cartilage,  and  convex  in  its 
general  ontline,  looks  downwards  and  outwards,  and  is  adapted 
for  moving  on  the  concave  sur&ce  presented  by  the  aiticulating 
procc«BC8  of  the  atlas.  The  inner  border  of  each  condyle,^  ^ 
is  rough,  and  receives  the  insertion  of  the  check  ligaments, 
which  extend  np  from  the  odontoid  process  of  the  axis;  the 
outer  border,  depressed  and  not  so  well  marked,  gives  attach- 
ment to  the  ligament  connecting  it  with  the  atlas. 

External  to  the  fore-part  of  the  condyles  are  two  fossn,  in 

the  bottom  of  which  are   two  foramina,   fig.  14.^  ^  (anterior 

condyloid,)  which  look  outwards  and  forwan^  and  transmit  the  Cendjloid 

hypogloasal  nerves;   behind  them  are  also  two  larger  pits,  in  ^™™^ 

which    are   generally,   but    not    always,    found    foramina,"  ' 

{poiterior  condyloid,  )    which  p;™.  14.. 

give  passage  to  a  vein  and  small 

artery :    sometimes   a   foramen 

exists  at  one  side,  and  not  at 

the   other.      External   to  each 

condyle  is  a  rough  Bur&ce,''' '° 

which  overhangs  the  transverse 

processes  of  the  vertebrse,  and 

of  which    it    may  be  r^iarded 

as  the  "analogue;*^  it  gives  in- 
sertion   to  the  rectus  lateralis 

muscle. 

The   internal  ttr/ace  of  the  J^^" 

bone  (fig.  14.*)  is  marked  by 

two  cradal  raised  lines  or  ridges  (lineee  cruciatse  eminentes,)  —  Cnidal 

one  vertics],  extending  fr«m  the  upper  angle  of  the  bone  to  the 

*  The  occipital  bone  :  its  internal  or  cerebral  sur&ce.  fi.  Foramen  niiig'- 
nmn-  6.  Anterior  condyloid  foramina,  9.  The  superior  angle,  11.  Inter- 
nal occipital  protabcraticc.  12.  Superior  occipital  fotBffi.  13.  Inferior 
occipital  foMB.     14.  Upper  division  of  the  crucial  ridges  grooi-eil  for  the 
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great  foramen,  and  the  other  transveise  from  one  lateral  angle 
to  the  other*  These  intersect  towards  the  central  point,*^ 
(internal  occipital  protuberance,)  and  mark  off  four  broad  pits, 
of  which  the  upper  pair,^^  ^*  (superior  occipital  fossse,)  re- 
ceive the  posterior  lobes  of  the  brain,  and  the  lower^'  ^' 
(inferior  occipital  fossae)  lodge  the  lateral  lobes  of  the  cere* 
bellum :  the  superior  line^^  and  the  two  transverse  ones 
^  ^^  are  generally  grooved,  and  correspond  with  the  course 
of  the  longitudinal  and  lateral  sinuses.  The  inferior  one,^^ 
which  is  commonly  named  the  internal  occipital  spine  or  crest, 
gives  attachment  to  the  falz  cerebelli.  The  anterior  border^^ 
of  the  foramen  magnum  is  slightly  excavated,  and  becomes  con- 
tinuous with  the  basilar  groove^  a  shallow  excavation  on  the 
surface  of  the  basilar  process,  which  supports  the  medulla  ob- 
longata; close  to  the  margin  of  the  foramen  are  the  anterior 
condyloid  foramina,  and  a  little  external  to  it  are  two  fossa^ 
^^  ^  marking  the  terminations  of  the  lateral  sinuses. 

The  thick  triangular  process  ^^  which  projects  forwards  into 
the  base  of  the  skull  from  the  foramen,  is  called  the  basilar 
process ;  its  margins  are  rough,  and  contiguous  to  the  pars  pe- 
trosa  of  the  temporal  bone ;  its  under  sur&ce  presents  slight 
depressions  for  the  insertion  of  muscles,  and  the  upper  one  the 
shallow  groove  just  noticed.  Along  the  lateral  margins  of  this 
groove,  and  close  to  the  edges  of  the  bone,  are  two  linear  de- 
pressions, which  form  part  of  the  grooves  for  the  inferior  petro- 
sal sinuses. 

The  superior  borders  of  the  occipital  bone  are  dentated  and 
converge  to  a  point,  9,  but  are  frequently  interrupted  by  bony 
islets  (ossa  triquetra — Wormiana)  ;  the  inferior  border  at  each 
side  is  divided  into  two  parts  by  a  prominent  piece  of  bone, 
^  ^  the  jugular  eminence^  which  surmounts  an  excavation 
(jugular  notch  or  fossa)  contributing  with  the  temporal  bone 
to  form  the  foramen  lacerum. 

The  superior  angle  is  aoute,  and  received  into  the  retiring  angle 
formed  by  the  posterior  border  of  the  parietal  bones ;  the  anterior 
is  represented  by  the  extremity  of  Ihe  basilar  process,  which  is 


longitudinal  sinus.  15, 15.  Transverse  parts  of  same  grooved  for  the  lateral 
sinuses.  16.  Internal  occipital  crest.  17.  is  opposite  the  hasilar  groove. 
18.  Groove  for  the  end  of  the  lateral  sinus.  19.  Basilar  process.  20.  Jugu- 
lar eminence. 
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thick,  uid  ID  the  adult  sbows  the  intenutl  structure  of  tlie  bone, 
because  of  being  sawed  from  the  sphenoid  ;  the  lateral  angles,  Tb«  mgiet. 
not  Terjr  prominent,   correspond   with  the  line  at  which  the 
pofitCTO-inferior  angle  of  the  parietal  bone  joins  with  the  mastoid 
part  of  the  temporal. 

Id  some  parts  the  occipital  bone  has  considerable  thickness,  Varioui 
espedallj  at  the  occipital  protuberances  and  the  anterior  part  of  "'i*''"™- 
the  basilar  process.     In  the  lower  occipital  fossa  it  is  very  thin. 

Articulation*. — The  ocdpital  articulates  with  six  bones,  viz,  Aniciiim*! 
with  the  two  parietal  hj  its  superior  borders — the  two  temporal  f^"' "' 
bj  the  inferior — with  the  sphenoid  by  its  basilar  process— and 
with  the  atlas  bj  the  condyles. 

AttacktnentB  of  mtuclu.—Xhi  each  side — the  posterior  third  Attach- 
of  the  superior  curved  line  gives  attachment  to  the  trapezius ;  ^u^^^ 
its  suterior  two-thirds  to  the  occipito-frontalis  above,  and  to  the 
itemo- mastoid  below :  the  inner  part  of  the  space  between  the 
curved  lines  to  the  complexuB :  the  external  part  to  the  splenius 
c^itis :  the  space  between  the  lower  ridge  and  the  great  foramen 
to  the  recti  (major  and  minor),  and  more  outwardly  to  the  obli- 
quns  superior :  the  under  surfiuK  of  the  jugular  eminence  to  the 
rectus  lateralis :  the  fossa  at  the  inferior  sur&ce  of  the  basilar 
process  to  the  recti  antici  (major  and  minor),  and  still  more  an- 
teriorly to  the  superior  constrictor  of  the  pharynx. 

OttiJicatioK   of  0«ifiailiini. 

the  occipital  bone.  ^S-  15.* 

—During  a  con-  " 

siderable  time  be- 
fore '  and     after  ^ 
Urth    this   bone 

consists   of   four     ■■  . vSjNi  '  ^°'"  P'™*- 

pieces,— namely,  Uq/    ' 

the  posterior,  pro-  i?VY 

per  oodpiUl  or 
proral  part:  the 
anterior  or  basi- 
lar: and  the  two 
lateral  or  condy-  ' 

•  The  occipital  bone  at  different  periods  ol  its  growth, — namely,  about 
the  tenth  week  and  at  the  oidinur;  period  of  birth.  The  figure  marked  A. 
has  been  copied  from  one  puUishcd  by  Mecltel  in  bis  "Archiv."     (B.  ], 
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loid  (fig.  16,  b).     These  pieces  meet  around  the  foramen  mag- 
num.    Each  of  them  requires  separate  notice. 
Period  of  The  ossification  of  the  occipital  bone  precedes  that  of  the 

^**enT^"**^    vertebrae  in  the  time  of  its  appearance.      It  begins  with  the 
The  pogter.    proper  occipital  part.     For  this  division  there  are  four  nuclei, 
^  nuclei.    ^^^^^  ^^^  placed  in  pairs  above  and  below  the  occipital  protube- 
rance  (fig.  15,  A  ^  ^).      The  two  inferior  nuclei  appear  firat, 
and  soon  join  into  a  single  piece.    The  superior  pair  of  granules 
unite  one  to  the  other  also,  and  the  two  pieces  thus  resulting 
from  the  four  primitive  centres  uniting  speedily  form  a  single 
mass.* 
The  condy-       Soou  after  the  posterior  part  of  the  bone,  the  two  condyloid 
siiar  pieces    pi^^s  begin  to  ossifj  (a,  *),  and  they  are  followed  by  the  ba- 
have  each     gilar  portiou.     Each  is  formed  from  a  single  central  point.     It 
is  to  be  observed,  that  the  condyles  of  the  occipital  bone  are  not 
supported  altogether  on  the  pieces  named  condyloid ;— a  small 
portion  of  each  is  borne  by  the  basilar  part. 
State  of  the       At  birth  the  four  pieces  are  distinct  (fig.  15,  b,  a,  6,  c),  and 
birth.**        *^^  posterior  one  is  partially  divided  by  deep  fissures  (two  being 
horizontal  and  one  vertical)  extending  from  the  circumference 
towards  its  middle. 
The  period        About  the  fourth  year  of  age  the  process  of  union  begins  by 
the^i!«e«     ^^®  junction  of  the  posterior  and  the  two  condyloid  pieces,  and 
join.  the  bone  is  a  single  piece  about  one  or  two  years  later.     Subse- 

Union  with  quently  the  occipital  unites  with  the  sphenoid  bone,  so  that,  in 
noid!^  ^      ^^®  adult,  the  basilar  process  must  be  sawed  across  in  order  to 

Taf.  vi.)  The  four  nuclei  of  the  posterior  or  proral  part  of  the  hone  are 
shown, — the  two  lower  being  the  more  advanced.  Germs  of  ossification  arc 
observable  in  the  condyloid  pieces.   There  is  none  apparent  in  the  basilar  part. 

•  J.  F.  Meckel  ("  Handbuch  der  Menschlich.  Anat."  B.  2,  §  643,)  assi^ 
eight  primitive  ^anules  to  this  part.  Four  he  makes  to  correspond  with 
those  aescribed  m  the  text.  Of  the  other  four  he  places  two  close  together 
at  the  upper  angle  of  the  bone ;  and  the  remaining  two  in  its  lateral  angles, 
one  at  each  side. 

Judginff  from  the  usual  appearance  or  texture  of  the  upper  and  lateral 
parts  of  the  occipital  bone  at  early  periods  of  its  growth,  it  seems  to  me  to 
be  most  probable  that  the  four  points  found  by  Meckel  in  its  angles  do  not 
occur  constantly,  or  even  generaOy  ;  and  if  so,  may  they  not  be  r^farded  as 
the  centres  of  some  of  those  separate  pieces  which  are  often  to  be  met  with 
in  the  neighbourhood  of  this  bone  ?  I  would  add,  as  facts  bearing  on  the 
question,  tnat  an  indenendent  lateral  nucleus  existed  only  on  one  side  of  the 
preparation  by  which  Meckel  seems  to  have  been  influenced  in  formiiig  his 
judgment  on  the  number  of  the  centres  of  ossification,  (sec  the  figure  in  his 
"Archiv.  fur  die  Physiolog."  B.  1,  Taf.  vi.— 1816) ;  and  that  the  upper  part 
of  the  bone  is  occasionally  altogether  detached. 
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flepuste  tbem.  Aod  it  was  in  conseqneace  of  this  circumatence 
that  ScHnmerring  described  them  as  &  single  bone  under  the 
name  spheno-ocdpital  or  basilar. 

THK    PABIETAL    HONE. 

The  parietal  bones   (oasa  Fig-  is*  Puwtd 

psrietalia,    verticis,   breinna-  booetithc 

.  ,    ,  .      -     ,  potition  ai 

tis)  form  s  pnnapal  part  of  ihape. 

the  roof  of  the  skull ;  the; 

are  of  a  square  form,  convex 

externally,  concave  internal- 

)/,    and    present    each    two 

Euriaces    and    four    borders. 

The  external  surface,  fig.  16,  Emmai 

rises     towards     its     middle,  lurftce. 

where    it    presents    a    slight 

elevadon,  called  the  parietal 

tmiHcitce,'   below  which  is  a  curved  line,^  *   tbrming  part  of  Parietal 

the  temporal  ridge,  and  bounding  a  flat  sur&ce  (planum  semi-  *""""»^' 

dreulare),'  which  forms  a  part  of  the  temporal  fossa.     At  the 

upper  and  back  part  of  the  bone,  usually  about  two  lines  from 

the  sagittal  suture,  is  a  small  hole,*  (foramen  porietale,)  which  ma  fo™^ 

tiaagmits  a  communicating  vein ;    its  position  is  exceedingly  ""^^ 

variable ;   even  its  existence  is  not  constant. 

The  internal  surface  of  the 
bone,  fig.  17,  is  marked  by  f"g'  l^.t  int«™i 

branching  lines  (sulci  menin- 
gti),*  "  *  corresponding  with 

the    cooise    of   the    middle  depceuiam 

meningeal  artery,  and  by  de- 
pressions (impressiones  digi- 
tate) for  the  convolutions  of 
the  brain.  Towards  its  mid- 
dle is  a  depression,"  "  parie- 
tal fossa,"  corresponding  witb  and  fmH. 
the   eminence   (parietal)    on 


1"  The  internal  or  cerebral  Burfacc  of  the  parietal  bone.     4.  The  parietAl 
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the  outside.  Along  the  superior  border  is  a  slight  depression,^  ^ 
^hich  with  a  similar  one  in  the  corresponding  bone  forms  a 
groove  adapted  to  the  course  of  the  longitudinal  sinus ;  and 
in  the  same  situation  (in  most  skulls,  particularly  those  of  old 
persons)  are  some  small  pits  (foveffi  glandulares),"  correspond- 
ing with  the  so-named  glandulss  Pacchioni. 

The  superior  border  is  straight,  and  articulated  with  its  fel- 
low by  a  series  of  dentations ;  the  inferior  border,  concate  and 
beveled  off  at  its  outer  margin,  is  overlapped  by  the  squamous 
portion  of  the  temporal  bone ;  the  anterior  unites  with  the  fron- 
tal bone,  and  the  posterior  with  the  occipital. 

The  anterior  inferior  angle,^  dips  down  to  the  great  wing  of 
the  sphenoid  bone,  and  presents  a  groove,^  internally  for  the 
middle  meningeal  artery :  the  posterior  inferior  angle,^^  arti- 
culates with  the  mastoid  part  of  the  temporal  bone,  and  presents 
internally  a  small  part^^  of  the  groove  which  lodges  the  la- 
teral sinus. 

Each  parietal  bone  gives  attachment  to  the  temporal  muscle 
by  that  part  of  its  sur&ce  which  lies  beneath  the  temporal  ridge 
(planum  semicircukre) :  the  remainder  of  its  outer  surface  is 
covered  by  the  aponeurosis  of  the  occipito-firontalis. 

Articulations. — It  articulates  with  its  fellow  of  the  opposite 
side,  and  with  the  frontal,  the  sphenoid,  the  temporal,  and  the 
occipital  bones. 

Ossification, — Its  growth  proceeds  from  one  ossific  centre 
which  corresponds  with  the  parietal  eminence,  and  is  first  per- 
ceptible about  the  same  time  that  ossification  begins  in  the 
spinal  column.  At  birth  the  antero-superior  angles  of  these 
bones  are  not  developed;  hence  there  exists  an  interval  be- 
tween them  and  the  still  divided  os  frontis,  which  is  called  the 
*'  fontanelle^  (fons,  bregma). 


Frontal 
bone; 


THE    FBONTAL    BONE. 


The   frontal    bone,    fig.  18,    (os    frontis,    coronale,)    situ- 
ated at  the  anterior  part  of  the  skull,    and   upper  part  of 


foramen.  5.  GrooveB  for  the  middle  meningeal  artery.  6.  The  parieUl 
fossa.  7.  "Sulcus  sinus  longitudinalis."  8.  "  Fovea  fflandulares."  9.  The 
anterior  inferior  or  sphenoidal  an^le.  10.  Tlie  postenor  inferior  or  mastoid 
angle.     11.  "Sulcus  sinus  lateralis." 
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tte  &ee,  is  di™ible  into  two  p     ^^  ,  diriri„„  u 

parts    (frontal   and   orbital), 

diffning  in  size  and  position  : 

or  these,  ose  extends  upwards 

towards  the  vertex,   forming 

tliree-foorthB  of  the  extent  of 

the  boDe ;   the  other,  inferior 

and  horizontal  in  its  direction, 

foims  the  loof  of  the  orbits. 

To  place  tbe  bone  in  its  na- 

total  position,  hold  it  so  that 

the  orbital  plates  shall  look 

downwards,  and  the  smooth 

convex  sur&ce  forwards. 

7'he  frontal  pari. — Its  external  surface  is  smooth,  and  pre-  Fmntal 
■enta   on  each  side  a  slight   elevation,' '   named  frontal  emi-  P^ ' '" 
xnice,  which  corresponds  with  the  most  prominent  part  of  the  bee. 
forehead:    beneath  this  is  an  arched  depression,   bounded  be-  Fronial 
low   by   a  prominent    curved  line,*  *  called  the  aupercHiary  •""«""■ 
rtrfge,  or  arch,  which  is  more  ot  less  prominent  in  different  in-  Supetcii. 
dividnals.     Immediately  beneath  this  is  the  mar^n  of  the  orbit  "^**' 
(orbital  arch),'  *    which  is  better  defined    towards   its    outer 
part,  where  it  curves  down  to  the  malar  bone,  and  forms  the 
external  angular  process,*  *  than  at  its  inner  portion,*  ^  where 
it  gradually  subsides  towards  the  root  of  the  nose.     Towards 
the    inner    third   of   tbe   orbital   arch  is  a  small   foramen,^ " 
{tupra-orbilaly)  or  sometimes  a  notch,  crossed  by  a  ligament, 
which  transmits  the  snpra-orbital  nerve  and  artery. 

Between  tbe  superciliary  ridges  is   the  natal  eminence,''    or  oUbella. 
glabella,  which  is  prominent  in  proportion  to  the  size  of  tbe 
frontal    sinuses:    it  is  bounded  inferiorly  by    a  rough    sur&ce 
wbicb  articulates  with  the  nasal  bones  and  the  ascending  pro- 
cesses of  the  superior  maxilla.     From  this  surtace  projects  down- 
wards in  the  median  line  a  flat  thin  process'  called  the  nasal  Nattl 
tpine ;   it  articulates  in  front  with  the  nasal  bones,  and  behind  *^^'' 
witb  the  perpendicular  lamella  of  tbe  ethmoid. 


*  The  &DDtal  bone  viewed  ftom  before.  1.  Frontal  eminence.  2.  Super- 
ciliary liilgc.  3.  Orbital  arch.  4.  External  ang^ilur  proecxB  of  ihc  orbit. 
5.  iDtemal  uigular  piucese  of  the  orbit.  6.  Suiiru-urbitoi  notch.  7.  01^ 
bells.     8.  Nawt  epine.     IC.  Purl  of  tlic  tuui)>orul  fuesa. 
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Concare  The  internal  surface  of  this  part  of  the  bone  is  concare,  and 

"''^~"        presents  along  the  median  line  a  grooTe  (sulcus  (rontalis),  fig.  19, 
^  corresponding  with  the  Ion- 
Fig.  19.*  gitudinal  sinus.      Tfae  msi^ 
gins  of  the  groove  gndiullj 
approach  towards  the  forepart 
<k  the  bone,  and  in  some  cases 
unite  so  as  to  fonn  a  ridge 
(crista    frontalis) ;     bnt     in 
others  the  groove,   narrowed 
almost  to  a  line,   continues 
apparent  down  to  the  fonxoen 
cecum.      In   either  case   it 
gives  attachment  to  the  &lx ; 
this  ridge  terminates  in  a  mi- 
nute foremen,^"  called  fora- 
men ctecum,  from  its  having 
been  supposed  to  be  merely  a  cul-de-sac,  but  it  is  in  reality 
pervious,   and   lodges   a   small   spur-like  process  of  the  dun 
mater,  and  transmits  a  vein  which  enters  the  sinus  from  the 
nasal  fosses. 
Orhiui            The  orbital  platei  or  processes  are  smooth  and  concave  at 
P"^            their  inferior  surikce ;    the  superior  or  cerebral  is  convex,  and 
marked  more  or  less  in  different  instances  hj  elevations  and 
depressiona  corresponding  with  the  sulci  and  convolntions  of  the 
anterior  lobes  of  the  brun  which  rest  upon  them.     They  are 
separated   by  a  deep  excavation  (indsnts  ethmoidalis),  which 
Nual  pvt.    receives  within  it  the  cribriform  plate  of  the  ethmoid  bone,  and 
round  its  margins  are  several  cells  which  complete  the  cavities 
lodged  within  the  lateral  parts  of  the  last-named  bone.     In  this 
margin    may   also   be   observed   two    foramina,"  "   {anterior 
and  posterior  orbital,)  which  are  common  to  the  frontal  and 
ethmoid  bones,  as  their  contiguous  margins  contribute  to  their 
formation.     The  anterior  one  transmits  the  nasal  twig  of  the 
ophthalmic  nerve,  and  the  anterior  ethmoidal  artery ;  the  other 
the  posterior  ethmoidal  artery  and  vein.      Each  orbital   plale 

*  The  fronla]  bone  from  behind — its  concsve  or  ceiebrBl  surface.  9. 
"Sulcus  frontalis."  10.  "Foramen  c»cum,"  II.  li  Anterior  and  pwterior 
intem«l  orbital  grootes.  13.  "Fovea  trochlcanB."  14.  I^chrTliULl  foEE*. 
IS.  Openings  of  the  frontiLl  sinuBcs. 
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is  bounded  externally  by  a  thick  well-marked  prominence/  * 
called  the  external  angular  process ;  and  internally  by  a  de- 
pressed and  smooth  one  (internal  angular  process).  Near 
the  inner  one  is  a  slight  depression^^^  to  which  is  attached  the 
cartilaginoiis  pulley  of  the  trochlearis  muscle,  and  hence  some- 
times named  fovea  trochlearis ;  near  the  outer  process  and  witliin 
the  orbit,  is  a  depression  ^^  for  the  lodgment  of  the  lachrymal 
gland ;  the  external  side  of  this  process  is  slightly  hollowed, 
fig.  18,^^  and  forms  part  of  the  temporal  fossa. 

The  thickness  of  the  frontal  bone  varies  considerably  in  dif-  Various 
ferent  parts  of  it.     The  orbital  plates  are  thin  and  translucent ;  *^*=^^«^ 
the  nasal  and  external  angular  processes  are  thick  and  promi- 
nent.    The  upper  or  broad  part  is  thinner  at  the  frontal  emi- 
nences than  elsewhere,  if  these  are  well-marked  so  as  to  indicate  Frontal 
a  full  developement  of  the  corresponding  cerebral  parts.      In  "^**^5 
childhood  the  two  tables  are  separated  only  by  the  diploe,  as  in  period  of 
other  bones ;  but,  in  adult  age,  an  interval  exists  between  them  Jj^jjon*^" 
at  the  middle  line  over  the  nasal  process,  and  extending  out- 
wards for  some  way  under  the  superciliary  ridges.     This  interval, 
the  extent  of  which  varies  in  different  individuals,  is  divided  by 
a  ridge  of  bone  into  two  parts  or  cavities,^^  ^^  called  the  frontal 
sinuses  ;  they  are  lined  by  mucous  membrane,  and  communicate 
with  the  anterior  ethmoidal  celk. 

Articulations. —  The  frontal  articulates  with  twelve  bones;  Connexions 
superiorly  with  the  two  parietal ;  laterally  and  behind  with  the  "^^^^^^^^ 
sphenoid ;  inferiorly  with  the  ethmoid,  with  the  nasal  bones, 
with  the  ossa  unguis,  with  the  ascending  processes  of  the  su- 
perior maxillary  bones,  and  with  the  malar  bones.  The  mode 
of  articulation  differs  in  different  parts  of  its  circumference. 
Thus,  the  superior  border  is  found  to  overlap  and  rest  on  the 
parietal  bones,  whilst  towards  the  lateral  and  inferior  parts 
the  exterior  table  of  the  bone  is  beveled  off,  and  is  covered  in 
by  the  parietal.  The  posterior  border  of  the  orbital  plates, 
straight  and  squamous,  is  in  a  manner  inserted  between  the 
margins  of  the  two  alse  of  the  sphenoid  bone,  with  each  of  which 
it  articulates. 

Attachments  of  muscles. — It  gives  attachment  to  the  corru-  MiMcular 
gator  supercilii — ^to  a  small  part  of  the  temporal  and  of  the  orbi-  menu. 
cularis  palpebrarum. 

Ossification. — This  bone  begins  to  ossify  before  the  vertebrsc.  Gasification. 
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Two  pointa.  from  two  osBCOus  points,  which  appear  at  the  orbital  arches. 

The  lateral  pieces  formed  by 
the  spreading  of  the  ossification 
are  quite  distinct  at  birth  (fig. 
20,**).  They  afterwards  become 
united  along  the  middle  by  a 
straight  suture,  which  runs  &om 
the  vertexy  where  it  is  continu- 
ous with  the  sagittal  suture, 
down  to  the  nose.  The  suture 
18  obliterated  within  a  few  years 

after  birth,  but  the  period  varies  in  different  cases,  and  in  scnne 

instances  it  is  found  to  remain  during  life. 


Temporal 
bone; 


pouUoD. 


Fig.  21  * 


THE    TEMPOBAL    BONE. 

The  temporal  bones,  two  in  number,  are  so  named  because 
they  occupy  that  part  of  the  head  on  which  the  hair  first  be- 
comes white,  and  thus  indicates  the  ravages  of  time  {osaa  tern- 

ports). 

The  temporal  bone,  figs.  21  and 

22,  (os  temporis,)  is  placed  at  the 
side  and  base  of  the  skull.  When 
viewed  in  its  natural  position,  it 
presents  two  portions,  one  at  the 
side  of  the  skull  towards  its  middle 
and  lower  part,  which  is  fiat  and 
vertical  in  its  direction ;  whilst  the 
other  is  horizontal  and  projects  in- 
wards so  as  to  be  wedged  between 


--•  \^, 


*  From  the  frontal  bone  of  a  foetus  bom  a  short  time  before  the  usual 
period  of  birth. 

t  Figures  21  and  22  show  respectively  the  outer  and  the  inner  surface  of  a 
temporal  bone  of  the  right  side.  1.  Squamous  part ;  its  external  surface.  8. 
The  internal  surface  of  same  part.  3.  Zygoma.  4,  5.  Roots  of  the  zygoma. 
6.  Tubercle  for  the  external  lateral  ligament.  7,  8.  Parts  of  one  of  the  roots 
of  the  zygoma.  9.  Fissure  of  Glaser.  10.  Mastoid  part.  11.  Digastric 
fodsa.  12.  ^'Sulcus  sinus  lateralis."  13.  Mastoid  foramen.  14.  Small 
occipital  groove.  15.  Petrous  part.  18.  Carotid  canal.  19.  Anterior 
sur&ce  of  the  petrous  part.  20.  Depression  for  the  Gaseerian  eangliun. 
21.  Meatus  auditorius  intemus.    22.  Opening  of  the  aqueduct  of  ue  vesti- 
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the  occipital  and  sphcDoid  bones.  Bat  to  facilitate  its  descrip- 
lion,  it  may  be  divided  into  three  parts,  of  which  one  ia  su-  iHTidon 
perior,  flat,  scale-like,  and  named  the  sqaamous  portion  (squama,  "'^  ^^"^ 
a  scale)  ;  another  posterior,  thick  at  its  base,  but  tapering  down- 
ward like  a  nipple,  the  mastoid  part ;  the  third,  railed  petrous 
from  its  hardness,  is  internal  and  intermediate,  projecting  into 
tbe  base  of  the  skull. 

A.  The  aquammia  portion,'   (pars  squamoaa,)  by  its  exter-  Sqaamoua 
nal  aor&ce  which  is  smooth,  forms  part  of  the  temporal  fossa,  '"*' 
and   ia   bounded  above   by  an 
arched' border,  below  by  a  hori-  p.    ^^# 

lontal  jvocesB  called  "  zygoma." 
Tbe  inner  surbce,  fig.  SS, '  of 
the  squamous  part  of  the  bone, 
sligbtly  concave  in  its  general 
outline,  is  marked  by  cerebral 
impressions  like  the  other  bones 
of  the  bead,  and  by  slight  linear 
grooves  for  branches  of  the 
middle  meningeal  artery.  Its 
npper  edge  is  beveled  off  so  as 
to  form  a  thin  scale  which  over- 
lays the  parietal  bone. 

The  zygoma*  or  zygomatic  process  iXgivyvuftii,  to  connect  The«rg»- 
or  yoke  together),  forms  a  yoke  connecting  the  temporal  vrith  *"' 
the  malar  bone,  and  under  which  the  temporal  muscle  passes ;  it 
is  broad  posteriorly  at  its  base,  where  it  projects  outward  from 
the  squamous  part  of  the  bone,  but  soon  narrows,  and  turns 
forward  ;  its  outer  sur&ce  is  convex  and  subcutaneous,  the  inner 
sur&ce  is  concave  and  bounds  the  temporal  fossa ;  the  superior 
margin,  very  thin,  gives  attachment  to  the  temporal  &scia ;  the 
inferior  one  is  thicker  and  shorter,  owing  to  the  end  of  the  pro- 
cess being  beveled  off  so  as  to  rest  on  the  malar  bone,  with 
which  it  articulates.  At  its  base  the  upper  surface  is  concave 
and  supports  the  posterior  border  of  the  temporal  muscle.     The 


bde.      23.   Rough  surracc  on  the  inrcrior  aspect   for  the   attnclimcnt  of 
noscle*.     S4.  Jueular  Toeai.     25.  Styloid  proctwe.     20.  Ica  vnginal  process. 
Zl.  St^lo-mastoid  foramen.     28.  Supfriur  petrosal  groove.     29.  Eufitocliutu 
tubt^.     30.  Opening  of  the  aqueduct  at  llic  cuclilca. 
*  Par  cxpIaDation,  see  the  Inst  note. 
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under  surface  forms  the  border  of  the  glenoid  cavity ;  here  it 
presents  two  roots,  of  which  one^  runs  horizontally  backwards, 
forming  the  outer  margin  of  the  glenoid  cavity,  whilst  the  other/ 
turns  inwards  and  forms  the  anterior  border  of  that  cavity. 
At  the  point  of  division  is  a  slight  tubercle,^  which  gives  at- 
tachment to  the  external  lateral  ligament  of  the  lower  jaw.  Now 
the  anterior  root  widens  and  subsides,  becoming  concave  from 
without  inwards  and  convex  from  before  backwards,  as  it  forms 
part  of  the  articular  surfiu:e  upon  which  the  lower  jawbone 
moves;  in  its  natural  condition  it  is  covered  with  cartilage. 
The  other  root,  which  is  continued  horizontally  backwards, 
bifurcates; — one  part^  turns  inwards  to  the  fissura  Glaaeri, 
whilst  the  other^  gradually  subsides  as  it  passes  backwards 
over  the  auditory  tube,  yet  marks  the  separation  between  the 
squamous  and  mastoid  portions  of  the  bone.  The  glenoid  fo9sa 
(yXflvfj,  a  shallow  pit),  marked  off  as  here  indicated,  is  elongated 
from  without  inwards,  and  divided  into  two  parts  by  a  fissure,^ 
CJissura  GlaseriyJ  which  transmits  the  chorda  tympani  nerve  and 
laxator  tympani  muscle,  and  gives  attachment  to  the  processus 
gracilis  of  the  malleus.  The  part  before  the  fissure  is  smooth, 
and  articulates  with  the  lower  jaw ;  the  remainder  lodges  a  pro- 
cess of  the  parotid  gland. 

B.  The  mastoid  part^^  of  the  bone  externally  is  rough,  for 
the  attachment  of  muscles,  and  prolonged  downwards,  forming 
the  mastoid,  or  nipple-shaped  process  (fjuourrogy  a  nipple  or  teat,) 
from  which  this  division  of  the  bone  is  named.  This  process 
overhangs  a  groove,  fig.  22,^^  (digastric  fosaay)  for  the  at- 
tachment of  the  digastricus  muscle ;  close  to  this  is  a  slight 
groove**  (the  occipital  groove).  When  viewed  at  its  inner 
sur&ce,  the  mastoid  part  presents  a  broad  and  generally  a  deep 
groove  (sulcus  sinus  lateralis),^  which  curves  forwards  and 
downwards ;  it  here  supports  part  of  the  lateral  sinus.  It  is 
usually  pierced  by  a  foramen,*^  (f.  mastoideum,)  which  opens 
into  the  sinus  from  the  outer  surface,  commencing  near  the  pos- 
terior border  of  the  bone.  The  size  and  position  of  this  hole 
vary  in  different  instances ;  it  sometimes  exists  in  one  temporal 
bone  and  not  in  the  other. 

c.  The  petrous  part,*^  pars  petrosa,  named  firom  its  hard- 
ness,. (rSTgogi  a  stone,)  forms  a  triangular  pyramid  (pyrarois 
trigona)  which  projects  into  the  base  of  the  skull  forwards  and 
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inwBids.     It  contains  the  oigan  of  hearing,  and  presents  for  ex-  position. 
animation  a  base,  an  apex  (truncated),  three  sur&ces,  and  three  Contains 
borders.      In  the  base  is  situated  the  orifice  of  the  auditory  "»^™-«"- 
canal,  which  is  bounded  above  by  the  posterior  root  of  the  Base. 
zygoma ;    inferiorly,  and  in  the  greatest  part  of  its  circumfe- 
rence, by' a  curred,  uneven  lamella  (auditory  process)^  to  which 
the  cartilage  of  the  ear  is  attached :  this  process  is  in  the  foetus 
a  separate  piece.     The  canal  itself  (meatus  auditarius  extemu8)f  Meatus 
nifrower  in  the  middle  than  at  its  extremities,  is  directed  ob-  ^^^' 
liquely  forwards  and  inwards,  and  leads  into  the  tympanum. 
The  apex  or  inner  end  of  the  pars  petrosa,  rough,  irregular,  and,  Apex, 
as  it  were,  truncated,  forms  part  of  the  foramen  lacerum  me- 
dium, and  is  pierced  by  the  termination  of  the  carotid  canal,^  Carotid 
(canalis  caroticus) :— -this  canal  commences  in  the  inferior  sur*  ^'"^^ 
ftoe  of  the  bone  anterior  and  internal  to  the  jugular  fossa,  as- 
cends at  first  perpendictdariy,  but  soon  turns  horizontally  for« 
wards  and  inwards  to  the  apex,  where  it  ends. 

The  anterior  or  upper  surface^  of  the  petrous  portion  forms  Anterior 
part  of  the  middle  fossa  in  the  base  of  the  skull,  where  it  looks  "^'^*^* 
obliquely  upwards  and  forwards.   Towards  the  apex  it  is  slightly  depression 
depressed,^  where  it  corresponds  with  the  ganglion  of  the  fifth  rim^angl. 
pair  of  nerves  (Gasserian).     A  narrow  groove  is  seen  to  run  ob- 
liquely backwards  and  outwards  to  a  foramen ;  it  lodges  a  nerve 
('*  the  large  superficial  petrosal,^  a  bmnch  of  the  Vidian)  ;  the  Hiatas  and 
foramen  is  named  the  hiatus  Fallopiiy  and  leads  to  the  aque-  pSoi^'ias.^^ 
duct  of  Fallopius.     More  externally  is  a  small  aperture,  which 
gives  passage  to  a  nerve  named  ^*  the  small  superficial  petrosal.^ 
Farther  back  is  a  rounded  eminence  indicating  the  situation  of 
the  superior  semi-circular  canal.    The  aqueduct  of  Fallopius  just 
alluded  to  commences  at  the  internal  auditory  meatus ;  it  is  a 
small  osseous  tube  lodged  in  the  interior  of  the  bone,  and  passing 
at  first  in  an  arched  direction,  outwards  and  upwards,  then  back- 
wards and  downwards  towards  the  base  of  the  skull,  where  it 
ends  in  the  stylo-mastoid  foramen ;  it  transmits  the  portio  dura, 
and  receives,  through  the  hiatus  Fallopii,  the  Vidian  nerve. 

The  posterior  surface  looks  obliquely  backwards,  and  forms  Posterior 
part  of  the  third  or  posterior  fossa  at  the  base  of  the  skull.     In  * 
it  will  be  observed  a  large  orifice,'^  leading  to  a  short  canal 
(meatus  auditorius  internus).    The  canal  is  oblique  in  its  direc-  Meatus  au- 
tion,  having  an  inclination  outwards  and  forwards.     It  conveys     ^''  ^^^' 
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the  auditory  and  facial  nerves.  Its  fundus  is  fonned  by  a  la- 
mella of  bone  (lamina  cribrosd),  divided  into  tvro  parts  by  a 
crest  or  ridge ;  the  upper  or  smaller  part  is  pierced  by  a  foramen 
which  transmits  the  facial  nerve,  whilst  the  lower  presents  seve- 
ral very  small  apertures  through  which  the  fibrils  of  the  auditory 
nerve  pass.  About  three  lines  further  back  than  the  orifice  of 
the  meatus  is  a  narrow  fissure,^^  oblique  in  its  direction.  It  is 
the  termination  of  the  aquseductus  vestibuli.  Between  the  aper- 
ture of  the  aqueduct  and  that  of  the  meatus  is  an  irregular  de- 
pression, into  which  a  small  process  of  the  dura  mater  is  fixed. 

On  the  inferior  surface  of  the  pars  petrosa,  which  is  exceed- 
ingly irregular,  we  observe,   proceeding  from  within  outwards 
and  backwards,   a   rough   surface  ^^  giving  attachment  to  the 
levator  palati  and  tensor  tympani  mascles,  the  carotid  foramen, 
the  jugular  fossa,  the  vaginal  and  styloid  processes ;  lastly,  the 
stylo-mastoid  foramen.      The  carotid  foramen  leads  into  the 
curved  canal  (canalis  caroticus)  already  noticed.     The  jugular 
fossa^^*  (fossa  bulbi  vensd  jugularis  intemsB,  ^'  the  thimble-like 
cavity ,^^)  with  a  larger  depression  in  the  margin  of  the  occipital 
bone,  forms  the  ^^  foramen  lacerum  posterius.^^    This  laige  fora- 
men is  in  some  cases  divided  into  two  parts,  but  unequally,  by 
a  spiculum  of  bone ;  the  anterior  and  inner  portion  gives  passage 
to  the  glosso-pharyngeal,  vagus,  and  spinal  accessory  nerves, 
whilst  the  posterior  and  larger  one  transmits  the  jugular  vein. 
In  the  plate  of  bone  which  separates  this  fossa  from  the  carotid 
canal  is  the  opening  of  a  small  canal,  through  which  the  nerve 
of  Jacobson  passes  to  the  tympanum.     External  to  the  margin 
of  the  jugular  fossa  is  the  styloid  or  pencil-like  process,^  long 
and  tapering,  with  an  inclination  downwards  and  forwards.     Its 
length  varies   from  an  inch  to  an  inch  and  a  half;    it  gives 
attachments  to  three  muscles  and  two  ligaments.     Close  before 
the  base  of  the  styloid  process  is  a  compressed  bony  plate^^  the 
vaginal  process  (vagina  processus  styloidei),  the  free  surface 
of  which  looks  obliquely  forwards.     Between  the  root  of  the 
styloid  process  and  the  mastoid  (and  named  from  its  position 
with  regard  to  them)  is  the  stylo-mastoid  foramen^  (f.  stylo- 
mastoideum.)     It  forms  the  outlet  or  termination  of  the  aque- 
duct of  Fallopius,  and  gives  exit  to  the  facial  nerve.    Near  this 
foramen  and  at  the  back  part  of  the  jugular  fossa  is  another,  by 
which  the  auricular  branch  of  the  vagus  nerve  enters  the  bone. 
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The  superior  border  of  the  pars  peti'osa  is  grooyed  for  the 
petrosal  sinus  ;^  the  anterior ^  which  is  very  short,  forms, 
with  the  sqoamous  part,  an  angle  at  their  point  of  junction, 
in  which  is  situated  the  orifice  of  the  Eustachian  tube,^  a 
canal  which  leads  from  the  pharynx  to  the  tympanum :  above 
this,  and  separated  from  it  by  a  thin  horizontal  lamella  {pro- 
ses9U8  coehkariformis)^  is  another  osseous  tube,  that  gives 
passage  to  the  tensor  tympani  muscle.  The  posterior  border 
articulates  with  the  basilar  process  of  the  occipital  bone,  and 
forms  with  it  the  foramen  lacerum.  About  the  middle  of  this 
edge  or  border  is  a  minute  foramen,^  the  opening  of  a  small 
canal  leading  from  the  cochlea  {aquaductus  cochlea). 

Articulations. — ^The  temporal  bone  articulates  with  the  par 
rietal,  malar,  inferior  maxillary,  sphenoid,  and  occipital  bones. 

Attachmtuts  of  muscles.  —  To  the  zygoma  is  attached  the 
masseier ;  to  the  squamous  portion,  the  temporal ;  to  the  mas- 
toid process,  the  retrahens  aurem,  the  stemo-mastoid,  splenius 
capitis,  and  behind  the  process  the  trachelo-mastoideus ;  to  the 
digastric  fossa,  the  digastricus ;  to  the  styloid  process,  the  stylo- 
glossus, stylo-hyoideus,  and  stylo- pharyngeus ;  to  the  apex  of 
the  petrous  portion,  the  levator  palati  and  tensor  tympani. 

The  ossification  of  the  temporal 
bone  begins  at  an  early  period, — 
about  the  time  that  osseous  matter 
b^ins  to  form  in  the  vertebrae. 

It  proceeds  from  several  nuclei. 
These  belong  to^l.  the  zygoma ; 
2.  the  squamous  part ;  S.  the  tym- 
panic bone ;  4.  the  petrous  and 
mastoid  part ;  5.  the  styloid  pro- 
cess. The  centres  of  ossification 
here  mentioned  are  exclusive  of 
those  for  the  internal  ear,  and  the 
small  bones  of  the  tympanum, 
which  will  not  be  referred  to  in  this  place. 
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*  A  temporal  bone  of  the  right  side,  consisting  of  three  separate  pieces. 
0.  The  squamous  part  and  zygoma,  b.  The  tympanic  bone.  c.  The 
petrous  and  mastoid  part.  The  letter  {c)  is  placed  on  tne  mastoid  end.  The 
remainder  of  this  piece  is,  in  the  natural  state,  covered  by  the  other  divisions 
of  the  bone ;  part  of  it  is  the  inner  wall  of  the  tympanum. 
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Theijgoma       The  formation  of  bone  begins  with  the  zygoma  and   the 
mouipart.    '9^^^ou8  part  (fig.  23, ")  ;    and  it  is  not   ascertained  with 
certainty  if  they  are  formed  from  separate  nuclei.      Beclaid 
speaks  of  them  as  seeming  to  be  distinct ;  but,  if  they  are  so^ 
they  very  speedily  coalesce. 
Thetympa-       The  growth  of  the  tympanic  bone  soon  succeeds  the  pre- 
nicbone.      ceding.      This  little  bone    forms    about   three-fourths   of  a 
circle;    the  deficiency  being  at  the  upper  part   (fig.  28,*). 
The  shape  is  rather  elliptical  than  completely  circular.     It  is 
grooved  along  the  concave  surface  for  the   membrane  of  the 
tympanum  (annulus  membranee  tympani)  ;  and  it  remains  dis- 
tinct from  the  rest  of  the   tempond  bone  till  about  the   full 
period  of  intra-uterine  existence,  when  it  becomes  joined  by  the 
two  extremities  beneath  the  roots  of  the  zygoma. 
Thepetrons       The  petrous  and  mastoid  parts  (fig.  28,^)  are  formed  firom 

and  mastoid  ^j^^  g^^j^^  centre,  and  the  ossification  of  the  latter  is  to  be  re- 
parts.  ' 

garded  as  a  continuation  backwards  from  that  of  the  former. 

The  mastoid  process  is  also  in  some  instances  found  to  have  one 

or  even  more  independent  nuclei.* 

The  styloid       The  part  of  the  temporal  bone  which  is  latest  in  its  ossifica- 

fn^^ffrow^  tion  is  the  styloid  process^  which  remains  a  separate  piece  for  a 

and  in  iu     considerable  time ; — ^in  some  cases  it  is  never  united  to  the  rest 

juncuon.      ^£  ^j^^  bone.     This  process  varies  very  much  in  the  length  to 

which  it  grows ;  in  a  few  instances  it  has  been  found  to  reach 

even  to  the  os  hyoides,  instead  of  being  connected  to  that  bone 

by  a  ligament  of  some  length. 

Condition         At  birth  the  temporal  bone  consists  of  three  pieces,  viz.  the 

at^rth!^''^   squamous  and  zygomatic;  the  petrous  and  mastoid;  and  the 

tympanic.     These  pieces  soon  unite,  and  the  place  of  junction 

between  the  petrous  and  squamous  parts  is,  for  some  extent, 

permanently  marked  by  a  sort  of  suture.      (Partial  union  is 

sometimes  found  to  have  taken  place  at  the  usual  period  of 

Changes       birth.)     Afterwards  the  bone  undergoes  several  changes.     The 

afterwards,    jj^q^^  considerable  are   the  following: — The  tympanic  piece 

extends  outwards,  so  that  it  forms  a  canal,  at  the  bottom  of 

which  the  membrane  of  the  tympanum  is  placed,  instead  of 

being  on  a  level  with  the  surface  of  the  skull,  as  it  is  before 

that  change  has  taken  place  in  the  bone;  -4he  glenoid  fossa 

*  KcrckringiuBy  "  Ostogenia  Foetaum/'  Tab.  35,  36. 
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becomes  mach  deeper;  the  aurface  of  the  petrous  part,  pre- 
viously irregalar,  is  filled  up,  so  to  say,  and  becomes  more 
uniform  ;  and  the  mastoid  part  enlarges,  and  is  rendered  promi- 
nent hj  the  formation  of  cells  in  its  interior. 


THE    SPHENOID    BONE. 

The  sphenoid,  a  single  bone,  figs.  24,   25,   placed  trans-  Tbeiphe- 
Tersely  at  the  base  of  the  skull,  J"'*'  '^^ ' 

enters  into  the  formation  of  the  P<K-  ^^*  uve  con- 

canty  of  the  skull,  of  both  or-  "^""^ 

bits,  of  the  nasal  fossce,  of  the 
temporal  and  the  zygomatic 
fossffi,  and  may  be  said  to  con- 
tribate  in  a  small  d^^ee  to  the 
hard  palate.  It  is  articulated 
vith  all   the  bones  of  the  cra- 

niam  and  several  of  those  of  the  face,  between  which  it  is  in- 
serted somewhat  like  a  wedge ;  whence  its  name  (cr^qv,  a 
wedge;  i^oe,  like).  The  form  has  been  likened  to  that  of  a  Form. 
bat  with  its  wings  extended,  and  the  comparison  is  not  very 
fitf-fetehed,  particularly  if  the  ethmoid  bone  remains  attached, 
■s  often  happens.  Like  other  irr^|;ular  bones,  it  may  be  Diriuon 
divided  into  body  and  processes.  """  P"**" 

To  place  this  bone  in  its  proper  position  so  as  to  perceive 
deariy  the  relations  ofits  different  parts,  observe  that  it  has  two 
thick  processes  somewhat  like  legs.  Hold  it  so  that  these  shall 
project  downwards,  as  if  fiom  beneath  the  body  and  wings,  and 

*  Eiplaniitioii  of  figures  S4  snd  S9 : — In  the  former  the  sphenoid  bone  is 
Tiewed  (rom  above  ;  in  the  latter  it  iB  seen  in  front.  1.  Sefla  Turcicft.  2. 
The  outer  pari  of  the  body,  3.  Groove  for  the  carotid  artery.  4.  is  placed 
■boTe  the  left  powerior  clinoid  process.  6.  The  rostrum.  6.  A  groove 
which  fonns  pirt  of  the  pterjKo-palatine  canal.  7.  points  to  the  sphe- 
noidal  sinuses.  8.  Sphenoidal  sponey  bones.  9.  Basilar  surface.  10. 
One  of  the  great  wings.  11.  Its  orbital  surface.  12,  Its  ujipcr  surface.  13. 
Jta  external  sur&ce.  14.  is  intended  to  mark  the  ridge  by  which  the  cxter- 
nal  gor&ce  is  diviJed  into  a  temporal  and  a  zygamalic  part,  16.  One  of 
the  small  wings.  16.  Ethmoid  spine.  17.  Anterior  clinoid  process.  18. 
Internal  pterygoid  process.  19.  Ita  hamulus,  20.  External  pterygoid  pro- 
cess. 31.  Fissure  between  the  pterygoid  processes.  £2.  Olivary  process.  S3. 
The  spine.  24.  Sphenoidal  flsaure.  SB.  Optic  forarncn.  26.  Foramen 
'  87.  Foramen  ovale.     88.  Foramen  spinosum.    29.  Pterygoid 

'  ,e  opening  of  the  vidian  canal. 
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let  those  edges  of  the  processes  which  are  channeled  into  ver^ 
tical  ^oves  look  backwards. 
The  body;        Of  the  body,  or  centTtil  part  of  the  bone. — To  give  piecinon 
^^^^      to  ita  description  we  say  that  it  preaenta  six  aspects  or  surfaces, 
each  of  which  looks  in  a  different  direction  and  has  distinct  re- 
lations : — The  superior  surface,  which  forms  part  of  the  basis  of 
the  skull,  is  of  limited  extent,  yet  is  hollowed  into  a  deep  pit,' 
which  lodges   the   pituitary  gland  :    hence  this  excavation  is 
Sella  Tut-     called  pituitary  fossa,  and  sometimes  "  sella  Turcica,^  fnnn 
*"°^  some  resemblance  to  a  Turkish  saddle  (ephippium).      On  each 

side  of  the  fossa  the  siir&ce  is  depressed,'    and  corresponda 
with  the  cavernous  sinus ;    farther  back   are   two   superficial 
grooves,*   directed  from   behind    forwanls,    which   correspond 
with  the  internal  carotid  arteries.     Before  the  fossa,  is  a  slightly 
depressed  portion  of  the  bone  (processus  oUvaiis),^*  on  a  level 
with  the  optic  foramina,  on  which  rests  the  commissure  of  the 
Poller.  cU-    optic  nerves ;— ^lehind  it,  is  a  prominent  ascending  lamella,  of 
^JIJ,^^       a  square  fonn,  and  sloping  backwards,  so  as  to  be  continuous 
with  the  basilar  groove  of  the  occipital  hone :  the  comers  of  this 
lamella  project   over  the  fossa,   and  are  called  the  po$terior 
clinoid  processes  *  (xXiH),  a  bed.) 
Lower  »iii^        The  inferior  surface  of  the  body  is  the  narrow  interval  be- 
tween the  pterygoid  processes ;  it  is  intersected  by  a  prominent 
spine,  fig.  S£,  ^   called   the 
Itoitrum.  Fig.  £5.-  roHrum   or  azygos   process, 

which   dips   downwards  and 
'i      forwards  to  join  the  vomer. 
''        At  each  side  are  two  small 
and  slightly  everted  lamells 
(projecting  from  the  base  of 
the     pterygoid     processes), 
which    articulate    with     the 
margins  of  the  vomer.     Far- 
ther out  is  a  small  groove,'^  which  contributes  with  the  head 
of  the  palate  bone  to  form  the  pterygo-palaiine  canal. 
Anterior  The   anterior  surface  is  very  irregular,   and   presents   the 

*  openings  of  two  deep  sinuses,^   into  which  the  bone  is  hoUow- 

^uwi  i      ed :   these  sinuses  {sphenoidal)  do  not  exist  in  young  chil- 

■  For  exploDUion,  see  foot  note,  [lage  47. 


SPHENOID  BONE.  49 

dren  ;  in  the  adult,  in  vrhom  tbey  are  of  considerable  size,  they 

are  separated  by  a  thin  partition  {septum  sphenoidale)^  which  is  their  sep- 

continaous  inferiorly  with  the  rostrum,  and  in  the  front  project-  ***"' 

ing  as  a  crest  (crista  s.  spina  sphenoidalis)  it  articulates  with 

the  central   lamella  of  the  ethmoid   bone.     The  sinuses  are 

coTcred  in  anteriorly  by  two  thin  osseous  plates,"  the  sphenoi-  Spongy 

dal  spongy  tones  (comua  sphenoidalia,  comets  sphenoidaux) ;  ^'*^* 

these  do  not,  however,  altogether  seal  up  the  sphenoidal  sinuses, 

but  leave  a  circular  aperture,  by  which  they  communicate  with 

the  posterior  ethmoidal  cells.     In  early  life  they  are  distinct, 

and  easily  separable;    but  in  the  adult  they  become  united 

either  with  the  margins  of  the  sinuses  or  with  the  ethmoid  or 

the  palate  bone. 

The  posterior  surface^  fig.  24,*  is  flat,  and  united  with  the  Posterior 
basilar  process  of  the  occipital  bone, — ^in  early  life  by  cartilage,  ■"'****• 
but  in  adult  age  by  osseous  matter. 

The  lateral  sur&ces  are  continuous  with  the  great  wings, 
which  branch  out  from  them  on  either  side. 

(}f  the  processes. — ^The  principal  processes  are,  the   great  The  pro- 
wings,  the  small  wings,  and  the  pterygoid  processes  ;  the  minor  ^"^'*' 
ones  are  the  ethmoid  spine,  processus  olivaris,  clinoid  processes, 
the  rostrum,  the  hamular  and  spinous  processes.  ^ 

The  great  wings^^^  (alsB  majores,)  project    outwards,   for-  The  great 
wards  and  upwards,  from  the  sides  of  the  body  of  the  bone,  and  ^^"^ 
are  so  formed  as  to  present  each  three  surfaces,  looking  in  differ-  The  three 
ent  directions.     One,  anterior^  (orbital^y^  is  square,  smooth,  JacCvia. 
inclined  obliquely  forwards,  and  forms  part  of  the  outer  wall  of  orbital,  cra- 
thc  orbit.      The  second,"  (superior   or   cerebral^)  of  much  tempwo- 
greater  extent,  is  elongated  from  behind  forwards,  and  concave,  «ygo°»tic. 
so  as  to  form  part  of  the  middle  fossa  of  the  base  of  the  skull, 
which  supports  the  middle  lobe  of  the  brain.      The  third,^' 
(external  or  temporo^zygomaticj)  looking  outwards  and  forming 
part  of  the  side  of  the  cranium,  is  elongated  from  above  down- 
wards and  slightly  hollowed.     But  it  will  be  observed,  that  this 
sur&ce,  taken  as  a  ^hole  from  the  top  of  the  wing  down  to  the 
root  of  the  pterygoid  process,  presents  two  parts  divided  by  a 
ridge  or  crest  of  varying  size.^*      The  upper  and  longer  divi- 
sion forms  part  of  the  temporal  fossa,  and  the  inferior  or  smaller 
one  enters  into  the  zygomatic  fossa. 

The  small  wings^^^  false  minores,)  called  also  wings  of  In-  The  small 

winffB : 
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giassias,  are  triangular  in  form,  horizontal  in  direction,  and  ex- 
tended forwards  and  outwards,  on  a  level  with  the  upper  surface 
of  the  body — its  fore-part.  Their  upper  surface,  plain  and  flat, 
supports  part  of  the  anterior  cerebral  lobes,  the  inferior  one 
overhangs  the  back  part  of  the  orbit  and  its  sphenoidal  fissure. 
The  anterior  border,  sharp,  thin,  and  rough,  articulates  in  the 
greater  part  of  its  extent  with  the  orbital  plate  of  the  frontal 
bone,  and  intemallj,  at  the  middle  line,  where  the  bases  of  the 
two  processes  are  united,  there  is  a  slight  angular  process,^^ 
(ethmoidal  spine^)  which  articulates  with  the  cribriform  lamella 
of  the  ethmoid  bone.  The  posterior  border,  rounded  and 
smooth,  is  free  and  unattached,  and  corresponds  with  the  fissure 
(fissura  Sjlvii)  which  separates  the  anterior  from  the  middle 
lobe  of  the  biain.  The  external  and  anterior  ends  of  these  pro- 
cesses are  sharp  and  pointed,  whilst  posteriorly  they  terminate 
in  two  blunt  tapering  productions  (the  anterior  clinoid  pro- 
cesses)^^ which  incline  obliquely  backwards,  towards  the 
pituitary  fossa,  and  overlay  the  cavernous  sinuses  and  the  carotid 
artery.  They  are  perforated  at  the  base  by  a  round  foramen 
(optic)^  which  transmits  the  optic  nerve  and  ophthalmic  artery. 
The  pterygoid  processes  are  seen  at  the  inferior  surface 
of  the  bone,  from  which  they  project  down  like  legs  rather  than 
wings,  though  the  name  given  to  them  would  indicate  the  re- 
verse (tte^I,  a  wing).  Each  of  these  consists  of  two  narrow 
plates  (pterygoid  lamella)^  united  at  an  angle  in  front,  and 
diverging  behind,  so  as  to  form  an  angular  groove  (pterygoid 
fossa).  The  internal  plate,^®  longer  and  narrower  than  the 
external,  is  prolonged  into  a  slight  round  process,^^  named, 
from  its  crooked  form,  the  hook-like  or  hamular  process^  round 
which  plays  the  tendon  of  the  tensor  palati  muscle.  The  exter- 
nal lamella^  looks  outwards,  and  somewhat  forwards,  bounds 
the  zygomatic  fossa,  and  gives  attachment  to  the  external  ptery- 
goid muscle.  At  the  root  of  the  internal  lamella  is  situated  a 
slight  depression  (fossa  navicularis),  which  gives  attachment  to 
the  tensor  palati  muscle ;  in  the  groove  or  fossa,  between  the 
two  plates,  arises  the  internal  pterygoid  muscle.  The  groove  is 
incomplete  at  its  lower  part  when  the  sphenoid  bone  is  examined 
by  itself;  for  an  angular  insterstice ^^  exists  between  the 
pterygoid  lamellae.  This,  however,  is  filled  up  by  a  part  of 
the  pyramidal  process  of  .the  palate  bone,  which  is  inserted 
between  the  margins  of  the  lamellae. 
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The  ethmoid  spine,  already  noticed,  is  a  very  small  angular  Ethmoid 
plate**  which  projects  forward  on  a  level  with  the  upper  sur-  '^*"** 
&ce  of  the  lesser  wings  in  the  middle  line,  and  articulates  with 
the  cribriform  lamella  of  the  ethmoid  bone. 

The  processus   olivaris    is   a  minute    elevation,**  seen  on  Olirarypro- 
that  depressed  piece  of  bone  on  a  level  with  the  optic  foramina,  **"*• 
and  which  supports  the  commissure  of  the  optic  nerves. 

The  clinoid  processes  are  two  pair,  one  *^  before,  the  other*  ciinoid  pro- 
behind  the  pituitary  fossa;    therefore  called  anterior  and  pos-  *^**^*' 
tenor.      A  spiculum  of  bone  often  passes  from   the  anterior 
to  the  posterior  clinoid  process  at  one  or  both  sides.     And 
occasionally  one  dips  down  from  this  to  the  body  of  the  bone  ; 
it  is  called  the  middle  clinoid  process. 

The  rostrum  is  the  prominent  angular  ridge,*  which  pro-  RoBtnim. 
jects  downwards  from  the  under  or  guttural  surface  of  the  bone, 
dividing  it  into  two  parts. 

The    hamular  process^^   projects   from    the  termination  of  Hamdus. 
the  internal  pterygoid  plate,  is  thin,  constricted,  and  curved  in 
the  greater  part  of  its  extent,  but  ends  in  a  small  blunted 
tubercle. 

The    spinous  processes^  are   placed  at  the   posterior  and  The  spine. 
inner  terminations  of  the  great  wings,  from  which  they  project 
downwards  about  two  lines. 

Fissures  and  foramina. — Each  lateral  half  of  the  bone  pre- 
sents a  fissure,  four  foramina,    and  a  canal.      The  fissure,** 
(JiMtura  sphenoidalisj)  triangular  and  elongated,  is  placed  be-  Sphenoidal 
tween  the  lesser  and  greater  wings,  opens  into  the  orbit,  (hence    **^^' 
sometimes  named  foramen  lacerum  orbitale,)  and  transmits  the 
third,  the  fourth,  and  the  sixth  nerves,  the  ophthalmic  branch 
of  the  fifth  and  the  ophthalmic  vein.     This  fissure  is  separated 
at  its  base  from  the  foramen  opticum  by  a  narrow  plate  of-  bone 
which  passes  from  the  under  surface  of  the  anterior  clinoid  pro- 
cess (at  its  root)  obliquely  down  to  the  body  of  the  sphenoid 
bone ;  to  this  is  attached  a  small  tendon,  common  to  the  in« 
ferior,  internal,  and  external  recti  muscles  of  the  eye.     Of  the  Foramina 
foramina,  —  the  optic  foramen^  inclines    outwards   and   for-       ^' 
wards  on  a  level  with  the  fore-part  of  the  body  of  the  bone  ;  it 
transmits  the  optic  nerve  and  the  ophthalmic  artery.     Farther 
hack  and  on  a  lower  plane,  inasmuch  as  it  is  situated  in  the 
great  wing,  is  a  round  aperture,*^  leading  forwards ;  it  is  the 
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rotundum;  foramen  rotundum^  which  transmits  the  superior  maxillary 
branch  of  the  fifth  pair  of  nerves.  A  little  farther  back  and  more 
external  is  a  large  foramen^  of  an  oval  form,  hence  called 
foramen  ovale ;  it  gives  passage  to  the  inferior  maxillary 
branch.  Near  the  posterior  angle  of  the  ala  is  the  foramen 
spinosum^;  it  is  very  small,  and  transmits  the  middle 
meningeal  artery.  The  root,  or  base,  of  each  internal  pterygoid 
process  is  pierced  by  a  circular  foramen,  fig.  25,^  more  pro- 
perly a  canal,  (pterygoid^  Vidian^)  extending  horizontally  from 
before  backwards,  slightly  expanded  before,  narrowed  behind, 
and  giving  passage  to  the  posterior  branch  (Vidian)  &om 
MeckeFs  ganglion. 

Articulations, — The  body  of  the  sphenoid  bone  articulates 
posteriorly  with  the  basilar  process  of  the  occipital ;  anteriorly 
with  the  ethmoid ;  with  the  orbital  processes  of  the  frontal  by 
the  lesser  and  greater  alse ;  with  the  anterior  inferior  angles  of 
both  parietal,  and  the  squamous  portion  of  the  two  temporal 
by  the  great  alae ;  and  by  the  spinous  processes  with  the  angles 
between  the  petrous  and  squamous  portions  of  that  bone  :  with 
the  vomer  it  articulates  by  the  rostrum  ;  with  the  malar  bones 
by  means  of  the  external  border  of  the  orbital  plates,  and  with 
the  palate  bones  by  the  pterygoid  processes; — ^in  all,  twelve 
bones. 

Attachments  of  muscles. — Round  the  optic  foramen  in  each 
orbit  are  attached  the  four  recti,  the  obliquus  superior,  and 
levator  palpebrse  muscles ;  to  the  external  sur&ce  of  the  great 
ala  at  each  side,  the  temporal  muscle ;  to  the  external  ptery- 
goid process,  the  external  pterygoid  muscle ;  to  the  pterygoid 
fossa,  the  internal  pterygoid  ;  to  the  inferior  half  of  the  internal 
pterygoid  plate,  the  superior  constrictor  of  the  pharynx ;  to 
the  fossa  navicularis,  the  circumflexus  palati;  and  to  the 
spinous  process,  the  laxator  tjrmpani. 

The  ossification  of  the  sphenoid  bone  begins  soon  after  it 
has  commenced  in  the  occipital.  As  this  bone  is  developed  fiom 
many  centres,  and  some  arrangement  is  necessary  for  the  sake  of 
clearness,  it  will  be  considered  as  divisible  into  a  posterior  and 
an  anterior  part,  which,  with  B^lard,  we  may  name  spheno- 
temporal  and  spheno-orbital.  Each  will  be  noticed  separately. 
Spheno-  1. — The  posterior  or  spheno-temporal  division  includes  the 

"P-P"*-   great   wings,  the  pterygoid  processes  of  both  sides,  and  the 
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Fig.  26/ 


interposed  bodj.     The  first  nuclei  for  this  part  (they  are  the  Lateral 
first  that  appear  in  the  bone)  are  deposited  one  on  each  side  P**^**- 
close   to    the  foramen   rotundum,    and    from    this    point   the 
ossification  spreads  outwards  into  the  great  wing,  and  down- 
wards into  the  external  pterygoid  process  (fig.  26,  a,  b,  c,*  *'). 

The  internal  pterygoid  processes  are  formed  separately,  each  Internal 
from  a  distinct  centre  (c  *),  and  they  unite  with  the  external  pJ^J^'*^ 
plate  soon  after  the  middle  of  foetal  life. 

For  the  formation  of  the  body  two  rounded  granules  are  Body. 
placed  side  by  side  in  the  cartilage  beneath  the  sella  Turcica 
(a^.     These  enlarging,  unite  about  the  fourth  month  into 
a  single  piece,  which  is  elongated  transversely  and  notched  in 
the  middle  (b*).     This  piece  subsequently  presents  on  each 


^  A.  The  sphenoid  hone  of  a  foetus,  aged  ahout  three  months,  is  seen  from 
aboTe.  The  great  wings  are  ossified  ;  tne  hody  has  two  round  granules  of 
bone  beneath  tne  sella  Turcica,  and  the  rest  of  it  is  cartila^nous.  In  the  small 
wings  which  arc  formed  from  a  single  centre,  the  ossification  has  encircled  the 
optic  foramen,  and  a  small  suture  is  distinguishable  at  its  posterior  and  inner 
side.  The  internal  pterrgoid  processes  are  still  separate  (c  *)  in  the  prepa- 
ration firom  which  tne  arawing  was  made.  B.  Tnis  figure  is  copied  from 
Meckel  ("Archiv."  B.  1,  Taf.  vi.  F.  23).      It  is  stated  to  be  from  a  foetus 


at  the  middle  of  the  sixth  month.  The  two  granules  for  the  body  are  united, 
and  a  trace  of  their  union  is  observable  in  the  notch  in  front.  The  lateral 
projections  of  the  body  (•)  are  separate  pieces.  C.  is  a  sketch  of  the  hack 
paxt  of  the  prepaistion  drawn  in  A.  The  internal  pterygoid  process,  which 
waB  united  only  by  cartilage  to  the  rest  of  the  bone,  has  been  drawn  aside. 
D.  This  figure  represents  the  sphenoid  at  the  usual  period  of  birth.  The 
great  wings  are  separate.     The  anterior  sphenoid  is  joined  to  the  body. 

1.  The  great  wings.  2.  The  small  wings.  2*.  Additional  nuclei  for  the 
small  wing.  3.  The  body.  4.  The  internal  pterygoid  process.  6.  The 
lateral  processes  of  the  body. 
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side  a  projection,  wliich  Meckel  describes  and  figures  as  an 
independent  formation  (b  *). 

The  parts  here  described  remain  separate  one  from  the  other 
during  the  whole  of  foetal  life,  with  the  exception  of  the  internal 
pterygoid  processes,  the  time  of  whose  junction  has  been  men- 
tioned. 
Spheno-orb.       2. — The  growth  of  the  anterior  or  spheno-orbital  part  com- 
P*^'  mences   at   an   early   period,   soon   after  ossification   has  first 

showed  itself  in  the  bone. 

Its  first  nucleus  appears  at  the  outer  margin  of  the  optic  fora- 
its  lateral      men,  and  from  this  point  the  deposit  of  bone  extends  outwards 
pieces;         j^  ^jj^  small  wing  and  around  the   foramen     (a*).       There 
is  frequently  another  granule  placed  on  the  inner  side  of  the 
foramen  (b  **). 
iu  middle.         The  middle  of  this  division  of  the  bone  either  results  from 
the  union  of  the  lateral  pieces  just  referred  to,  or  is  the  product 
of  an  independent  growth. 
Sphenoidal        The  Sphenoidal  crest  is  perhaps  generally  produced  by  ex- 
^^^^  tension  of  the  ossification  of  the  middle  of  the  spheno-orbital 

part,  and  therefore  —  according  to  the  manner  in  which  the 
middle  is  formed  —  proceeds  either  from  the  lateral  pieces  or 
from  the  central  one.  It  is,  however,  not  unfrequently  altogether 
independent  in  its  formation. 

Some  time  before  the  end  of  foetal  life,  the  parts  of  the  ante- 
rior sphenoid  are  joined  together,  and  they  unite  with  the  body  of 
The  condi-  the  posterior  division.  So  that  at  birth  the  sphenoid  consists  of 
tionat birth,  ^jjj^e  large  pieces,  viz :  1.  the  great  wing  and  the  pterygoid 
processes  of  one  side ;  2.  the  same  parts  of  the  opposite  side ; 
8.  both  the  spheno- orbital  parts  and  the  body  united  into  a 
single  piece  (fig.  26  d). 

To  the  three  principal  pieces  present  at  the  usual  period  of 

The  spongy  birth  must  be  added,  the  rudiments  of  the  sphenoidal  spongy 

°^  bones,  whose  ossification  begins  about  two  mon  ths  before  that  time. 

In  the  course  of  the  first  year  after  birth  the  great  wings  and 

Completion    the  body  are  no  longer  separable.     About  the  age  of  puberty  the 

of  the  bone,  gpongy  bones  are  joined  to  the  sphenoid ;  they  subsequently  are 

connected  to  the  ethmoid,  and  in  consequence  of  this  union  ihey 

are  often  broken  during  the  separation  of  the  bones  of  the  adult 

skull.     Lastly,  the  sphenoid  unites  with  the  occipital  bone. — 

See  page  34. 


ETHMOID  BONE. 

The   ethvtoid,   or  aieve-Bliaped  bone,  F'F-  27*  Eibmoid 

"?■  27,  (l6fMi,  s  sieve ;  aiog,  form  ;  os  poniion ; 

etbnioides,)  ia  eommon  to  the  cranium, 
the  orbits,  and  the  nasal  fosste ;  it  is 
placed  at  the  fore  part  of  the  base  of  the 
Bkull,  from  vhich  it  projects  downwards, 
and  ia  inserted  between  the  orbital  plates 
of  the  frontal  bone,  lying  behind  the 

nasal  and  superior  maxillary  bones,   before  the  sphenoid  and 
above  the  vomer.     It  is  exceedingly  light  and  thin,  considering  ica  light- 
its  size,  and  seems  at  first,  but  a  collection  of  irregular  cells,  """■ 
enclosed  between  plates  of  bone  ae  thin  as  paper.     It  is  of  a  TheintnT 
cuboid  figure,  symmetrical,  and  composed  of  two  lateral  masses,  J^^'^^l 
between  which    is   interposed  a   central  vertical  plate.     This  t™"- 
points  out  a  mode  of  dividing  the  bone  for  the  purpose  of  de- 
scription, but  it  is  more  convenient  to  consider  it  as  a  whole, 
and  examine  separately  each  of  its  six  surfaces. 

To  place  the  bone  in-  its  proper  position,  observe  that  its 
upper  surface  is  the  one  lirom  which  arises  a  smooth  angular  The  mr- 
process  like  a  cockle  comb.     The  short  border  of  this  looks  ^"'■ 
forward,  and  the  long  sloping  one  backwards. 

The  tuperior  or  cerebral  surface  of  the  bone  is  at  once  Theiup*- 
recognised  by  its  presenting  a  triangular  process,  which  pro- 
jects upwards  from  it,  in  the  middle  line  ;  this  process,'  from 
some  resemblance  to  a  cock's  comb,  is  called  crixla  galii.  The  CriMa  galli. 
sur&ce  of  the  crista  is  smooth  and  compact,  its  form  triangular, 
the  base  being  horizontal,  and  on  a  level  with  the  cribriform 
plate,  below  which  it  is  continuous  with  the  perpendicular  la- 
mella forming  the  septum  narium ;  the  posterior  border  of  this 
process  is  long,  and  slopes  backwards,  bnt  the  anterior  is  short, 
and  nearly  perpendicular ;  at  its  junction  with  the  base  two  small 
bony  masses  sometimes  project  forwards,  leaving  between  them  a 

•  The  ethmoid  bone  ecen  from  the  left  side.  1.  Crista  gnlH.  3.  Cribri- 
fono  plate.  3.  Fissure  for  the  foramen  cmcum.  4.  Perpendicular  or  central 
plate.  6.  Oe  planum.  6,  7.  Oroovca  which  form  parts  of  the  internal 
orbital  foninlna.  8.  The  posterior  end  of  the  superior  spongy  bone.  9. 
The  second  spongy  bone.     10.  Infundibuluin. 
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Foramen      fissure  vhich  forms  part  of  the  '^  foramen  cfficum/^  placed  in  the 
^^^^'        middle  line  at  the  junction  of  this  bone  with  the  frontal.     The 
crista  galli  is  usually  perpendicular,  but  occasionally  inclines  to 
one  side ;  it  is  sometimes  bulged  a  little  at  the  sides,  and  is 
then  found  to  enclose  a  small  sinus  ;  it  gives  attachment  to  the 
falx  cerebri,  the  two  layers  of  which  in  a  manner  embrace  it. 
The  cribri-         Beside  and  behind  the  crista  is  the  sieve-like  or  cribriform 
form  plate,    lamella^  (lamella  cribrosa).      It  consists  of  a  narrow  plate  of 
bone,  pierced  by  a  number  of  holes,  from  which  it  derives  its 
name ;  posteriorly  this  plate  of  bone  is,  for  a  very  little  way,  even 
and  horizontal ;  it  then  becomes  depressed  into  two  grooves  be- 
side the  crista,  which  lodge  the  ganglia  of  the  olfactory  nerves. 
This  part  of  the  surface  is  narrow,  elongated  from  behind  for- 
wards, and  pierced  by  numerous  foramina,  for  the  transrois- 
lu foramina  sion  of  the  filaments  of  the  olfactory  nerves.     lHYie  foramina 
[^[i^'rJf^r.  »n  it  are  of  three  sorts :    those  which  lie  along  the  middle 

tory  nerves;  o 

of  the  groove  are  mere  holes  or  perforations  which  permit  the 

filaments  of  the  nerves,  with  their  membranous  investments,  to 

their  varic-    pass  down  to  the  roof  of  the  nares ;   the  external  and  internal 

^'^"*  rows  are  larger,  and  form  the  orifices  of  small  canals,  which  are 

grooved  in  the  bone,  and  subdivide  as  they  descend  into  the 

A  fiunre      septum  and  spongy  bones.     In  the  antmor  border  of  the  cribri- 

nerve!'        form  lamella,  and  close  to  the  crista  galli,  is  a  fissure  at  each 

side  of  its  base,    which  transmits  the  nasal  filament  of  the 

ophthalmic  nerve.     Along  the  outer  margin  of  the  cribriform 

Cells.  plate  we  observe  several  small  cellules,  which  are  open,  and,  as 

it  were,  incomplete  when  the  bone  is  detached  ftom  its  natural 

situation,  but  are  closed  in  by  the  orbital  plates  of  the  frontal 

bone,  and  completed  by  a  junction  with  the  cells  observed  in 

their  border.     At  the  posterior  margin  of  this  surface,  and  in 

the  middle  line,  is  a  slight  notch,  which  receives  the  ethmoid 

spine  of  the  sphenoid  bone. 

The  anter.         The  anterior  surface  of  the  bone  presents  in  the  middle  the 

surface.        ^^^  ^f  ^j^^  perpendicular  or  nasal  lamella;^   at  the  sides  of 

this  are  narrow  grooves  which  separate  it  from  the  lateral  masses, 

and  form  the  upper  part  of  the  nasal  fossse ;  still  fiirther  out 

are  some  open  cellules,  which  when  the  bone  is  in  its  place  are 

closed  by  the  ascending  process  of  the  superior  maxillary  bone. 

The  poster.        The  posterior  surface  presents  also  in  the  middle  the  edge  of 

su  ace.         ^j^^  perpendicular  lamella,  then  the  grooved  posterior  maigins 
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of  the  etbmoidal  turbinate  bones,  and  still  more  externally 
large  open  cellules  which  are  closed  by  the  sphenoid  bone  and 
its  turbinate  bones,  and  lower  down  by  the  head  of  the  palate 
bones. 

The  lateral  or  orbital  sur  facta  are  smooth  and  plain  ;^  each  The  sides  in 
is  formed  of  a  thin  plate  of  bone  (lamella  plana ;  os  planum,)  qs  pianun). 
which  lies  in  the  inner  wall  of  the  orbits. 

The  inferior  or  nasal  surface  of  the  bone  is  of  considerable  inferior 
extent,  and  presents  in  the  middle  line  a  flat  plate  of  bone,  and  '^^'^'^^ 
two  lateral  masses  separated  from  it  by  a  narrow  interval  *.  these 
lateral  parts  are  formed  of  thin  plates,  enclosing  cellules,  which 
appear  so  complex  as  to  be  likened  by  some  persons  to  a  laby- 
rinth. 

Thus  far  we  can  proceed  with  our  description  of  the  bone  Division 
as  if  it  were  a  single  piece,  which  presented  several  aspects,  each  ^pi^^ 
requiring  to  be  noticed  ;  but  when  we  look  at  it  from  below,  we  ^^  ^^^nX 
find  it  expedient  to  consider  it  as  divisible  into  a  central  or 
median  plate,  and  two  lateral  parts  or  masses. 

The  descending  or  fuual  plate  (lamella  nasalis),  called  also 
the  perpendicular  or  central  plate,  though  it  frequently  inclines  The  central 
to  one  side,  forms  a  considerable  part  of  the  septum  nasi  (fig.  89,  of  the  ni^ 
*)  ;  it  is  continuous  above  with  the  base  of  the  crista  galli,  as  "eptum ; 
already  stated;  below,  it  articulates  with  the  vomer  and  the 
triangular  cartihge  of  the  nose ;  its  anterior  margin  joins  by  its 
upper  part  with  the  nasal  process  of  the  frontal  bone,  and  lower 
down  supports  the  ossanasi;  the  posterior  margin  articulates 
with  the  septum  sphenoidale.     This  plate  presents  a  number  of  iu  grooves 
grooves  and  minute  canab,  leading  from  the  foramina  of  the  ^^  <^i^s. 
cribriform  lamella,  for  the  transmission  of  the  olfactory  nerves  : 
in  the  natural  condition  it  is  covered  by  the  pituitary  membrane. 

Lateral  masses. — The  external  surface  of  each  of  these  con-  The  bter&l 
suts  of  a  thin,  smooth,  and  nearly  vertical  plate  of  bone,  fig.  27,^  mau«*- 
(lamella  planay  os  planum^)  which  closes  in  the  ethmoidal  cells  &ce(o8pia- 
and  foims  a  considerable  part  of  the  inner  wall  of  the  orbit :  it  ^^' 
articulates  above  with  the  orbital  plate  of  the  frontal  bone; 
below,  with  the  superior  maxilla  and  palate  bone ;  in  front,  with 
the  OS  unguis ;  and  behind,  with  the  sphenoid.     At  its  anterior 
and  posterior  margins  the  ethmoidal  cells  are  open  when  the  bone 
is  detached  from  its  connexions ;   in  the  former  situation  they 
are  closed  by  the  os  unguis;    in  the  latter,  by  the  sphenoid 
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spongy  bones.  In  its  upper  raaigin  are  two  grooves,^  ^  which 
are  formed  into  foramina  by  similar  indentations  in  the  frontal 
bones,  and  so  form  the  internal  orbital  foramina  {foramen  orbi- 
tarium  internum,  anterius  et  posteriua). 

The  inner  surfece  of  each  lateral  mass  (fig.  88)  forms  part  of 
the  external  wall  of  the  corresponding  nasal  fossa,  and  consists  of 
a  thin  osseous  plate,  connected  above  with  the  cribriform  lamella, 
from  which  it  hangs  down,  and  below  ends  in  a  free  margin, 
which  is  convoluted  a  little,  and  represents  the  middle  spongy 
bone.  At  its  upper  and  fore  part  is  a  square,  flat,  but  rough 
sur&ce,  which  is  pierced  by  a  number  of  grooves,  leading  from 
the  foramina  of  the  cribriform  lamella ;  posterioriy  are  placed 
two  thin  and  also  rough  osseous  plates,  curved  a  little,  so 
as  to  represent  small  bivalve  shells,  from  which  circumstance 
they  are  called  ethmoidal  turbinate  bones ;  but  from  their  tex- 
ture, being  cellular  and  porous  on  the  suriace,  they  are  named 
spongy  bones.  Of  these,  the  first  or  upper  one  (fig.  38,^), 
(concha  superior,)  which  is  also  placed  &rther  back,  is  very 
small ;  by  the  curve  or  coil  which  it  makes  it  arches  over,  and 
forms  a  groove  or  channel  (meatus  naris  superior) :  this  is  of 
small  extent  from  before  backwards,  not  being  more  than  half 
that  of  the  ethmoid  bone ;  it  communicates  with  the  posterior 
ethmoidal  cells,  and  the  sphenoidal  sinuses.  Still  lower  down  is 
another  osseous  lamella  (fig.  88,^)  thin,  rough,  and  convoluted, 
which  is  the  second  ethmoidal  spongy,  or  turbinate  bone.  Its 
lower  margin  is  more  rough  and  prominent  than  that  of  the 
upper  one,  and  its  extent  from  before  backwards  nearly  double. 
Beneath  this  is  a  groove  or  channel  which  it  overhangs  so  as  to 
form  the  second  meatus  narisy  which  communicates  with  the 
anterior  ethmoidal  cells,  the  frontal  sinuses,  and  the  antrum  of 
Highmore. 

The  surface  of  these  spongy  bones  is  studded  over  with  holes, 
which  are  the  orifices  of  canals  lodged  in  the  substance  of  this 
slender  structure.  These  (the  canals)  lead  from  the  foramina  in 
the  cribriform  plate,  and  they  vary  in  length,  some  reaching  only 
a  very  short  way,  while  others  extend  to  the  lower  maigin  of  the 
bone.  Their  direction  is  nearly  vertical,  with,  in  most  in- 
stances, a  slight  inclination  backwards,  and  they  conduct  the 
branches  of  the  ol&ctory  nerve  to  the  lining  membnme  of  the 
nasal  fossa  at  difl^erent  points. 
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There  aie  also  generally,  if  not  always,  to  be  found  on  the  GrooTc. 
second  spongy  bone — on  the  posterior  maigin,  and  for  a  short  ^^  "'^^ 
space  in  front  of  it— one  or  two  slight  horizontal  grooves  mark- 
ing the  course  of  small  nervous  filaments,  which  enter  through 
the  spbeno-palatine  foramen. 

The  osseous  plate  here  described  gives  attachment  by  its  outer 
surfiioe  to  a  number  of  osseous  lamellsa,  thin  and  delicate,  which 
pass  across  the  space  between  it  and  the  lamella  plana,  dividing 
it  into  a  number  of  cells  (ethmoidal).     These  do  not  all  com- 
municate ;  they  are  separated  into  two  sets  by  a  sort  of  trans-  ThecelUare 
verse  partition,  the  posterior  being  small  and  few  in  number —  ^*^te- 
from  four  to  five, — whilst  the  anterior,  larger  and  more  nume-  "«. 
rous,  communicate  with  the  frontal  sinus.     The  cellule  (fig.  27,  iniundibn- 
***),  which  directly  communicates  with  the  middle  meatus,  is  pro-  ^°™' 
longed,  in  a  curved  direction,  upwards  and  forwards,  opening 
by  a  small  aperture  into  the  anterior  ethmoidal  cells,  and  by  an- 
other, farther  on,  into  the  frontal  sinus;    and,  as  it  is  broad 
below,  and  tapering  above,  it  assumes  somewhat  the  form  of  a 
funnel,  and  hence  is  named  infundibulum. 

The  superior  border  of  each  lateral  mass  presents  some  in- 
complete cells,  before  noticed  when  describing  the  cribriform 
plate  ;  the  inferior  gives  off  some  irregular  lamellee,  which  arti- 
culate with  the  side  of  the  maxillary  sinus  and  the  inferior  tur- 
binate bone ;  the  anterior  also  exhibits  some  incomplete  cells, 
which  are  closed  in  by  the  os  unguis  and  the  nasal  process  of 
the  superior  maxillary  bone. 

Articulations. — ^The  ethmoid  articulates  with  thirteen  bones  Connexion 
— the  frontal,  the  sphenoid,  and  vomer,   two  nasal,  two  ossa  Jj^it^^ot^er 
unguis,  two  superior  maxillary,  two  palatal,  and  two  inferior 
spongy  bones. 

O««}^cal2oii.— In  the  ethmoid  bone  this  process  begins  about  Ossificar 
the  middle  of  fcetal  life — from  the  fourth  to  the  fifth  month—  *!^°» 
a  later  period  than  belongs  to  its  commencement  in  any  other  commence- 
bone  of  the  cranium.     Bone  is  first  visible  in  the  outer  sides —  ™®°^' 
the  ossa  plana, — and  soon  after  becomes  apparent  in  the  spongy  ^j^n"' 
bones,   but  the  middle  plate  remains   cartilaginous   till   after 
birth. 

At  the  usual  period  of  birth   the   ethmoid  consists  of  two  Condition 
parts — ^the  lateral  masses, — ^and   these  are  small  and  narrow.  **^*^^' 
Subsequently,  (in  the  course  of  the  first  year,)  the  middle  plate 
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Completion   and  the  lamina  cribrosa  begin  to  ossify^  and  the  bone  beeoines  a 
o     e  bone,  gjjjg]^  piece  by  the  union  of  the  latter  to  the  lateral  masses. 

The  peculiar  character  of  the  ethmoid  is  afterwards  gradually 

developed  by  the  unfolding,  as  it  were,  of  its  substance,  and  the 

increase  in  the  size  of  its  cells. 


OSSA  TRIQUETRA. 

Accidental,  or  supernumerary  bones,  are  not  unfrequently 
found  in  skulls.  From  their  form,  which  is  very  Tariable,  they 
OflsaWoi^  are  sometimes  called  triquetra,  at  others,  triangularia,  or  ossa 
miana.  Wormii,  from  Wormius,  a  learned  Danish  professor,  who  is 
said  to  have  given  the  first  detailed  description  of  them.  They 
are  osseous  plates,  with  serrated  margins,  inserted,  as  it  were,  be- 
tween two  cranial  bones  (ossa  intercalaria,  epactalia),  and  appear- 
Their  mo§t  ing  like  islets  placed  in  the  sutures.  Their  most  ordinary 
poMtion!  position  is  in  the  lambdoid  suture,  next  in  the  sagittal,  seldom 
if  ever  in  the  coronal,  never  in  the  squamous.  The  superior 
angle  of  the  occipital  bone  sometimes  occurs  as  an  accessory 
piece ;  so  does  the  anterior  inferior  angle  of  the  parietal.  They 
are  not  found  before  the  sixth  or  eighth  month  after  birth ;  and 
whatever  varieties  of  size  and  appearance  they  may  present,  the 
principle  of  their  formation  is  the  same  in  all  cases.  As  the 
broad  bones  grow  by  successive  deposits,  extending  from  their 
central  points  towards  the  margins,  whenever  the  natural  process 
is  retarded  or  interrupted,  the  mode  of  osseous  deposition  takes 
a  new  direction,  a  new  centre  is  established  in  the  layer  of  carti- 
lage between  the  margins  of  the  bones,  and  therefore  in  the 
situation  of  the  suture,  from  which  it  extends  outwards,  until  it 
comes  into  contact  with  the  margins  of  the  contiguous  bones, 
with  which  it  becomes  united  in  the  usual  way  by  suture. 


BONES     OF     THE     FACE. 
These,  as  above  stated,  page  29,  are  Tourteen  in  number. 

THE  8UFEBI0B  HAXILLAKT  BONE. 

This  bone,  %.  28,  (maxilla  superior,)  Fig.  28  •  Snperior 

is  Tery  irregular.    It  presents  ao  eitemal  itT^ni 

convex  surface,  corresponding  with  the 
anterior  and  lateral  parts  of  the  face; 
mother,  internal,  of  considerable  extent, 
corresponding  with  the  nasal  cavity; 
one,  superior,  smooth,  and  inclined  in- 
wards, forming  the  floor  of  the  orbit, 
and  surmounted  internally  by  a  triangu- 
lar process,  forming  the  side  of  the  nose; 

lastly,  a  surface  which  projects  horizcmtallj  inwards,  to  form  the 
aich  of  the  palate.  The  external  surface  is  bounded  inferiorly 
by  a  thick,  dependent  border  (alveolar),  for  the  lodgment  of  the 
teeth ;  to  this  as  to  a  conunon  point  of  union,  sll  the  other 
parts  of  the  bone  may  be  referred. 

The    alveolar  bordtr,^    thick,   semicircular,   convex   exter-  AWniar 
nally,  concave    internally,   is  pierced  along  its  margin  by  a  ^^"• 
number  of  deep  pits  {<dt>eoli),  into  which  the  teeth  are  inserted. 
The  pits  or  sockets  vary  in  form  and  depth,   conforming  in 
these  particulars  to  the  roots  of  the  teelh  which  they  receive. 
From  this  border  the  external  side  ascends  to  the  margin  of  the 
orbit,  presenting  some  depressions  and  elevations ;    but  at  its 
fore-part  it   is  interrupted  and  excavated  bo  as  to  present  a 
deeply  concave  margin,^  which,  with  a  similar  one  in  the  cor- 
responding bone,  forms  the  anterior  nares.     This  excavation  ia 
Eormounted  by  a  process'  (asemding  or  naml),    prolonged  as  Nual  pro- 
&r  as  the  frontal  bone,  with  which  it  articulates.  ''^ 

*  The  outer  Eurbce  of  the  left  superior  maxilla : — ] .  T!ic  middle  of  the 
alveolu  border.  2.  The  side  of  the  anterior  nnres.  3.  The  nasal  proceea. 
4.  Groove  for  the  nasal  duct.  fi.  The  malsr  process.  6.  Conine  fossa. 
7.  In&K-orbital  foramen.  8.  Hyrtiform  fosea.  9.  The  tuberosity.  10. 
The  orbital  plate.  11.  A  ridge,  tcrmiiiating  anteriorly  at  IS,  the  anterior 
nasal  spine. 
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The  external  surface  of  the  nasal  process,  slightlj  grooved, 
gives  attachment  to  the  orbicularis  palpebrarum  muscle  and  the 
levator  labii  superioris  alaeque  nasi.  The  internal,  or  nasal  sur- 
fade,  somewhat  concave,  presents  a  rough  line,  running  from 
before  backwards,  which  articulates  with  the  inferior  spongy 
bone ;  above  this  is  a  depression  corresponding  with  the  middle 
meatus  of  the  nose,  and,  towards  the  summit,  a  rough  surface, 
which  closes  in  the  anterior  ethmoidal  cells.  The  anterior 
border  is  rough,  for  its  attachment  to  the  nasal  bone;  the 
posterior  presents  a  well-marked  groove,^  running  from  above 
downwards,  and  a  little  backwards  with  a  slight  curve,  and 
which  is  completed  into  a  canal  by  a  similar  one  in  the  oa 
unguis,  for  the  lachrymal  sac. 

The  part  of  the  external  surface  a  little  above  the  molar 
teeth,  is  elevated  into  a  rough  projection,^  (malar  processj 
eminence^  tuberosity^)  for  its  articulation  with  the  malar  bone. 
Anterior  and  inferior  to  this  is  observed  a  fossa,^  (fossa 
caninay)  which  gives  attachment  to  the  levator  anguli  oris. 
Between  this  fossa  and  the  margin  of  the  orbit  is  the  infra- 
orbital foramen^  which  transmits  the  superior  maxillary 
nerve.  A  little  above  the  sockets  of  the  incisor  teeth  is  a  slight 
depression,®  (myrtiform^  or  superior  incisor  fossa,)  which 
gives  attachment  to  the  depressor  muscle  of  the  ala  of  the  nose. 
Behind  the  malar  tuberosity  the  surface  is  slightly  excavated, 
and  forms  part  of  the  zygomatic  fossa;  towards  the  posterior 
border  it  is  plain,  and  forms  one  side  of  the  spheno-maxillary 
fissure ;  and,  at  its  junction  with  the  orbital  plate,  it  is  rounded 
off  and  leads  to  the  entrance  of  the  infra-orbital  canal.  It 
terminates  by  a  slight  tuberosity ^  (tuber  maxillare,)^  which  pro- 
jects behind  the  last  molar  tooth,  and  is  perforated  by  a  number 
of  foramina,  which  transmit  the  superior  dental  nerves  and  arte- 
ries. The  inner  surface  of  its  posterior  border  is  rough,  for  its 
attachment  to  the  tuberosity  of  the  palate  bone,  and  presents 
also  a  slight  groove,  contributing  to  the  formation  of  the  pos- 
terior palatine  canal,  which  transmits  the  descending  palatine 
branches  from  MeckeFs  ganglion. 

From  the  upper  border  of  the  external  surface,  the  orbital 
plate^^  projects  inwards,  forming  the  floor  of  the  orbit;  its 
surface  is  smooth,  being  merely  interrupted  by  the  groove  which 
leads  to  the  infra-orbital  canal ;  and  at  its  inner  and  fore  part. 
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near  the  lacbrjina]  groove,  is  a  minute  depression,  which  gives 
origin  to  the  inferior  oblique  muscle  of  the  eye.  The  infra- 
orbital  canal  commences  behind  on  the  surface  of  the  orbital 
plate  as  a  groove ;  becoming  deeper  in  front  and  being  changed 
into  a  complete  canal,  it  opens  on  the  anterior  surface  of  the 
bone  at  the  infra-orbital  foramen,  some  distance  below  the  mar- 
gin of  the  orbit.  It  gives  passage  to  a  large  nerve  and  an  ar- 
tery. In  the  interior  of  the  bone  a  small  canal  leads  down- 
wBzdfl  from  the  larger  one,  and  conducts  a  nerve  (anterior 
dental)  to  the  front  teeth. 

The  horizontal  or  palate  plate  of  the  bone  projects  inwards,  Palate 
forming  the  roof  of  the  month  and  the  floor  of  the  nares.     Its  ^^^' 
nasal  siurfiu:e  is  concave  from  side  to  side,  and  smooth ;  exter- 
nally it  is  continuous  with  the  body  of  the  bone,  internally  it 
presents  a  rough  surface,  which  is  articulated  with  the  corres- 
ponding  bone,  and  surmounted  by  a  ridge, ^^  which  completes 
the  septum  narium  by  articulating  with  the  vomer  and  nasal 
cartilage ;  in  front  it  is  prolonged  a  little,  so  as  to  form  a  small 
process"  {anterior  nasal  spine)  ;  beside  it  is  the  incisor  fora"  The  spine. 
meny  leading  into  the  anterior  palatine  canal.     The  inferior  Anterior 
surfiice  of  the  palate  plate  which  overhangs  the  mouth  is  arched  ^^^^ 
and  rough,  and   among  the   prominences  of  the  surface  it  is 
slightly  grooved  for  a  large  nerve  which  reaches  the  palate 
through  posterior  palatine  canal. 

On  examining  with  attention  ^i£»*  ^- 

the  large  canal  or  fossa,  named 
the  anterior  palatine,  fig.  29, 
(in  the  skull,)  it  will  be  found 

that  it  contains  four  openings —  /yl?^    ^-iW*^l^fc^  T^^  ^^^. 

two  placed  laterally,^  ^  and  two  ^*^  f  \       j      '^^ux  ^"^*  m  o  i . 

in  the  middle,  one^  before  the 

other*.      The  two  former   are 

described  as  the  foramina  of  Steno*  (of  Stenonis  more  properly) 

in  many  of  the  older  anatomical  works.      They  are  mentioned 

above  as  the  ^^  incisor^  foramina.      The  others,  which  were 


*  The  name  is  usually  thus  written  in  English  hooks  ;  hut  it  should  be 
mentioned,  that  the  real  name  was  **  Stenson,"  and  of  this  the  ordinary 
Latin  Tcreion  was  "  Stenonis."  —  See,  among  others,  Haller,  "  Elem. 
PhysioL"  t.  i.  p.  353.  —  Blumenbach^  "  lutroduct.  in  Histor.  Medicinee 
Litt."  p.  253. 
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first  brought  under  notice  by  Scarpa,  are  placed  in  the  in* 
termaxiilary  suture,  so  that  both  maxillary  bones  contribnte 
to  form  each  of  them.  They  are  smaller  than  the  preceding 
pair,  from  which  they  are  separated  by  a  very  thin  partition, 
and  the  lower  orifice  of  the  posterior  one  is  larger  than  that  of 
the  anterior.  It  is  through  these  median  smaller  canals  (of 
Scarpa)  that  the  naso-palatine  nerves  pass, — the  nerve  of  the 
right  side  occupying  the  posterior  one,  and  the  nerve  of  the  left 
side,  the  anterior.* 

The  body  of  the  bone  is  hollowed  into  a  large  cavity,  antrum 
Higkmori^  or  maxillare^  which  in  the  fresh  state  is  lined  by 
mucous  membrane  and  communicates  with  the  middle  meatus  of 
the  nose.  Its  orifice  appears  of  great  size  in  the  dried  bone 
when  detached  from  its  connexions,  but  it  is  considerably  di- 
minished when  the  contiguous  bones  are  in  their  natural  posi- 
tion, viz.  the  ethmoid,  the  inferior  turbinate,  and  the  palatal. 

Articulations,  —  With  the  corresponding  bone ;  with  the 
firontal,  by  its  nasal  process;  also  with  the  ethmoid  and  os 
nasi ;  with  the  palate  bone ;  with  the  malar,  by  the  malar  emi- 
nence ;  with  the  os  unguis,  the  vomer,  the  inferior  spongy  bone, 
and  the  nasal  cartilage. 

Attachments  of  muscles.  —  Proceeding  from  below  upwards ; 
— «kbove  the  border  of  the  alveolar  arch,  the  buccinator,  and  the 
depressor  labii  superioris  alseque  nasi ;  to  the  canine  fossa,  the 
levator  anguli  oris  and  the  compressor  nasi ;  to  the  margin  of 
the  orbit,  part  of  the  levator  labii  superioris ;  to  the  nasal  pro- 
cess, the  orbicularis  palpebrarum,  and  the  common  elevator  of 
the  lip  and  ala  of  the  nose ;  and  just  within  the  orbit,  the  infe- 
rior oblique  muscle  of  the  eye. 

The  ossification  of  the  upper  maxillary  bone  begins  at  a  very 
early  period, — ^immediately  after  the  lower  maxilla  and  the  clavi- 
cle, and  before  the  vertebrse.  The  facts  hitherto  ascertained  with 
respect  to  its  earliest  condition  are  not  adequate  to  determine 
the  number  of  nuclei  from  which  this  bone  is  formed,  or  the 
manner  of  its  growth.  If  it  is  produced  from  several  centres — 
and  to  this  the  balance  of  evidence  inclines  —  the  very  early 


*  The  median  canals  have  not  unfrequently  a  different  dispontioo.  Thus, 
a.  Thcjr  nioy  join  one  with  the  other,  and  open  infcriorly  by  a  single  com- 
mon oniice.  b.  Either  may  be  wanting,  c.  One  may  be  found  to  open  into 
a  lateral  (incisor)  canal.     Sec  Scarpa,  "Annotat.  Anatom."  lib.  ii.  cap.  5. 
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period  at  which  the  oflseous  deposit  begins,  and  the  rapidity  of 
iU  progress  over  the  bone,  will  account  for  the  diflSculty  of 
marking  the  phases  of  change. 

Bedard,  whose  opportunities  of  observing  the  growth  of  this  Obeerva- 
and  most  other  bones  were  considerable,  states  that  he  had  found  ^°^®^  ®^ 
It  to  consist  of  four  pieces,  viz.  1.  A  palatal  part,  including 
all  the  palate  except  the  incisor  portion.  2.  An  orbital  and 
malar  division,  comprising  the  parts  implied  by  these  names. 
3.  The  nasal  and  fecial  connected.  4.  The  incisor  piece, — 
beiDg  a  small  part  of  the  palate  behind  the  incisor  teeth,  and 
including  in  front  the  posterior  maigin  of  the  alveolar  border. 
Bat  this  anatomist  adds,  that  he  had  not  had  the  means  of  de- 
temiining  where  the  several  pieces  unite  one  to  the  other,  and 
he  admits  that  further  observations  of  the  bone  at  very  early 
periods  are  necessary  to  determine  the  manner  of  its  ossification. 

Fig.  30.» 


J3 


mcisor. 


Taking  this  bone  when  a  single  piece,  it  presents  two  fissures, 
one  along  the  floor  of  the  orbit  (fig.  80,  a*)  :  the  other  (the  Figures; 
incisor  groove)  marking  off  a  small  portion  of  the  palate  behind 
tbe  incisor  teeth  (b,  c*).  Now,  the  question  arises,  are  these  orbital  and 
fte  limits  of  ossification  proceeding  from  diflferent  centres? 
There  does  not  appear  to  be  evidence  that  the  first  is  so,  for  its 
presence  may  be  owing  solely  to  the  construction  of  the  canal 
OTer  which  it  is  placed.     But  with  regard  to  the  second,  there 

The  superior  maxillary  bone  at  early  periods  : — On  the  outer  side,  a,  a 
^^^  extends  through  the  orbit  and  enos  at  the  infra-orbital  foramen,  b.  is 
a  new  of  the  inner  side  of  the  bone.  Tlie  incisor  fissure  reaches  upwards 
through  the  horizontal  plate  and  some  ^^ay  on  the  nasal  process,  c.  The  alve- 
pw  border  and  palate  plate  are  displayed  from  below,  and  the  incisor  fissure 
^  seen  to  cross  those  parts.  At  the  outer  side  a  small  portion  of  the  orbital 
fissure  was  noticeable  in  this  view  of  the  bone,  and  it  has  been  represented. 
^'  The  orbital  fissure.     2.  The  incisor  groove  or  fissure. 


ence  not 
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Is  there  a     are  circumstaiices  which  would  incline  us  to  expect  that  the  por- 
spparate  in-  ^j^j^  ^f  ^^^jj^  jj.  circumscribes  should  prove  to  be  a  distinct 

ciBor  piece?  ,  <i  <•       «.  n       •  -i 

growth.  The  circumstances  alluded  to  are  the  following :  1. 
ReaMns  for  The  existence,  in  some  cases  of  hare-lip,  of  a  detached  piece  cor- 
fcttd^"*  ^  responding  in  its  extent  on  the  palate  to  the  line  of  this  fissure, 
and  including  the  entire  thickness  of  the  alveolus  with  the  incisor 
teeth.  2.  The  strictly  defined  extent  of  this  piece  :  it  nev^ 
reaches  beyond  the  line  of  the  fissure — never  includes  a  canine 
tooth.  3.  No  similar  portion  is  ever  found  detached  from  another 
part  of  the  upper  or  from  the  lower  maxillary  bone.  4.  Lastly, 
may  be  added  the  existence  of  an  intermaxillary  bone  in  animals 
with  which  an  incisor  piece  in  man  would  be  analogous, 
ite  exist-  The  foregoing  fSsicts  render  it  probable  that  the  incisor  part 

is  formed  separately  from  the  rest  of  the  bone.  Still,  seeing  that, 
except  in  cases  of  malformation,  a  distinct  piece  has  not  hitherto 
been  clearly  observed  by  any  anatomist,  and  that  the  trace  of 
separation  which  exists  on  the  palate  has  never  been  found  to 
extend  to  the  anterior  surface  of  the  alveolus,  it  cannot  be  con- 
cluded that  the  part  of  the  bone  defined  below  by  the  incisor 
groove  is  ordinarily  formed  from  a  distinct  centre  of  ossification. 
In  the  present  state  of  knowledge,  therefore,  the  existence  of 
an  incisor  bone  in  the  human  body  at  any  period  cannot  be 
admitted. 


THE  MALAR  BONES. 

Malar  bone.  There  are  two  bones  named  malar  (os  malsa,  malare,  jugale, 
zygomaticum).  Each  is  common  to  the  face  and  orbit,  forming 
the  most  prominent  point  of  the  side  of  the  former,  and  the 
greater  part  of  the  outer  border  of  the  latter.  Its  form  is 
quadrangular. 

Sur&ces;  The  facial  or  anterior  surface,  pierced  by  some  foramina 

foi^^***  (^'^^<^^)  for  small  nerves  and  vessels,  is  convex,  and  gives 
attachment  to  the  zygomatic  muscles;  —  the  posterior  over- 
lays the  zygomatic  fossa,  and  is  rough  at  its  fore  part  for  its 

superior;  articulation  with  the  superior  maxillary  bone.  The  superior 
surface,  smooth,  narrow,  and  lunated,  extending  into  the  orbit, 
articulates  with  the  frontal,  sphenoid,  and  superior  maxil- 
lary bones,  and  contributes  by  a  small  smooth  margin  to  bound 

its  foramina,  the  spheno-maxillary  fissure.     It  is  pierced  by  two  or  three 


ences. 
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fomnhia,  and  gives  passage  to  a  small  nerve,  which  passes  back- 
wards through  it. 

The  superior  border  forms  the  outer  margin  of  the  orbit ;  the  Borden. 
inferior  is  on  a  line  with  the  zygomatic  arch,  which  it  contributes  Zygomatic 
to  form,  supporting  the  zygomatic  process  of  the  temporal  bone ;  ^^^' 
the  anterior  articulates  with  the  maxillary  bone;  the  posterior, 
carved,  gives  attachment  to  the  temporal  aponeurosis. 

The  angles  of  the  bone  are  readily  distinguished  one  from  Angie«; 
the  other.  They  are  four  in  number.  The  anterior  is  ^^''^^^ 
slender  and  pointed,  and  rests  on  the  superior  maxillary  bone. 
The  posterior  is  thin,  and  supports  the  zygomatic  process  of  the 
temporal ;  the  suture  between  the  two  bones  is  often  vertical  at 
the  lower  end.  The  superior  angle,  which  is  very  thick,  sup- 
ports the  external  angular  process  of  the  frontal  bone ;  and  the 
lower  one  is  less  prominent  than  the  others. 

Artictdatums. — It  articulates  with  the  frontal,  superior  maxil-  Connexion 
lary,  tempoial,  and  sphenoid  bones.  bone*?*  ^^ 

Attachments  of  muscles.  —  The  zygomatici,  to  its  anterior  Muscular 
surfiure ;    the  masseter  to  its  inferior  border ;    to  its  anterior  ^^}^' 

'  ^  ments. 

angle,  part  of  the  levator  labii  superioris. 

The  ossification, — It  extends  from  a  single   ossific  point,  Osslficatiou. 
which  appears  about  the  time  that  the  ossification  of  the  ver- 
tebrae commences. 

THE   NASAL  BONES. 

The  nasal  bones  (ossa  nasi),  situated  beneath  the  frontal  Nami 
bone,  and  between  the  ascending  processes  of  the  superior  ^^ 
maxillary,  are  small  and  irregularly  quadrilateral,  and  form 
what  is  called  the  '^  bridge^^  of  the  nose.  They  are  thick  and 
narrow  in  their  upper  part,  but  gradually  become  wider  and 
thinner  lower  down.  The  anterior  surface  of  each,  concave  from 
above  downwards,  convex  from  side  to  side,  presents  a  minute 
vascular  foramen  ;  the  posterior,  or  nasal,  is  marked  by  the 
passage  of  a  branch  of  the  nasal  nerve ;  the  superior  border 
articulates  with  the  frontal  bone;  the  inferior  with  the  nasal 
cartilage ;  the  external  with  the  ascending  process  of  the  maxil- 
lary bone ;  and  the  internal  with  its  fellow  of  the  opposite  side, 
supported  by  the  nasal  spine  of  the  frontal  bone,  and  the  per- 
pendicular plate  of  the  ethmoid. 

They  give  attachment  to  the  pyiamidales  and  compressores  nasi. 

f2 
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Ossification. — They  are  developed  each  from  a  single  oaseoos 
centre,  which  is  discernible  about  the  same  time  with  tboee 
inrhich  first  appear  in  the  vertebral  column. 


Ob  unguis. 


Palate  bone; 


its  position. 
Division. 


The  hori- 
zontal pUte. 


OSSA  UNGUIS — OSSA  LACHBTMALU. 

These  small  bones  are  named  '^  ungual  ^^  from  a  resemblance, 
if  not  in  form,  at  least  in  thinness  and  size,  to  a  finger-nail 
(unguis) ;  they  are  also  called  the  ''  lachrymal ^^  bones,  from 
their  presenting  each  a  groove,  which,  with  a  similar  excavation 
in  the  nasal  process  of  the  superior  maxilla,  forms  the  lachrymal 
canal.  Placed  at  the  inner  and  anterior  part  of  the  orbit,  the 
OS  unguis  presents  two  surfaces  and  four  borders ;  its  external 
or  orbital  surface,  plain  in  the  greater  part  of  its  extent,  is  hol- 
lowed anteriorly  by  a  groove  which  runs  from  above  downwards, 
and  contributes,  as  above  stated,  to  lodge  the  lachrymal  sac. 
Part  of  the  internal  surface,  which  is  rough,  corresponds  with 
the  anterior  ethmoidal  cells,  the  rest  with  the  middle  meatus 
narium.  The  superior  border  is  articulated  with  the  orbital 
process  of  the  frontal  bone ;  the  inferior  with  the  superior  max- 
illary bone;  and  where  it  dips  down,  to  form  a  part  of  the 
lachrymal  canal,  it  joins  the  inferior  spongy  bone ;  anteriorly,  it 
rests  on  the  nasal  processes  of  the  superior  maxillary  bone,  and 
posteriorly  on  the  os  planum  of  the  ethmoid. 

Ossification. — Each  os  unguis  is  developed  from  one  osseous 
centre,  which  is  apparent  shortly  after  the  ossification  of  the  ver- 
tebrsB  is  begun. 

THE  PALATE  BONES. 


Fig.  ZV 


Each  palate  bone,  figs.  31  and  S3,  (os 
palati,)  wedged  in  between  the  superior  maxil- 
lary and  sphenoid  bones,  is  common  to  the  ca- 
vity of  the  mouth,  nares,  and  orbit.  In  its 
form  this  bone  somewhat  resembles  that  of  the 
letter  l,  one  part  being  horizontal,  the  other 
vertical. 

The  horizontal  or  palate  plate  ^  of  the 
bone,  which  is  nearly  square,  and  forms  the 


•  Fijr.  31  is  a  view  of  the  left  palate  bone,  seen  from  behind  and  slightly 
on  the  inner  side.      In  fig.  32  the  outer  side  of  the  bone  is  represented.     1. 
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hack  part  of  the  roof  of  the  mouth  and  of  the  floor  of  the  nares,  it  separates 
articulates  anteriorly  with  the  palate  plate  of  the  maxillary  bone;  J***  "^ 
internally  it  presents  a  rough  thick  border  which  rises  up  into  the  mouth, 
a  lidge,^  which  joins  with  its  fellow  of  the  opposite  side,  and 
with  it  forms  a  groove  which  receives  the  lower  border  of  the 
vomer;    externally  it  unites  at  right  angles  with  the  vertical 
portion  of  the  bone ;  posteriorly  it  presents  a  thin  free  border, 
forming  the  limit  of  the  hard  palate,  and  giving  attachment  to 
the  velum  or  soft  palate  which  projects  downwards  from  it ;  it  Connexion 
is  slightly  concave,  and  has  at  the  inner  angle  a  pointed  process,  ^^  P*" 
^  (the  palate  spine).     The  superior  surface  of  this  plate  or  pro- 
cess is  smooth,  and  forms  the  back  part  of  the  floor  of  the  nasal 
cavity  :  the  inferior,  which  forms  part  of  the  roof  of  the  mouth, 
is  unequal,  and  marked  by  a  transverse  ridge,  into  which  the 
toidinous  fibres  of  the  circumflexus  palati  muscle  are  inserted ; 
it  presents  also  an  oval  foramen,  being  the  inferior  termination 
of  the  posterior  palatine  canal,  which  transmits  the  large  de-  Posterior 
scending  palatine  nerve  and  accompanying  vessels ;  and  farther  JJ^"** 
back,  another  of  snmller  size,  which  transmits  the  middle  palfr- 
tine  nerve. 

At  the  junction  of  the  horizontal  and  vertical  portions  is 
situated  a  thick  rough  tubercle^  {iuberosity,  pyramidal  pro'  The  tuber- 
cess,)  projecting  downwards  and  backwards.  This  is  marked  ^^^^* 
by  three  vertical  grooves;  the  two  lateral  ones  are  rough,  and 
receive  the  inferior  borders  of  the  pterygoid  plates  of  the  sphe- 
noid bone;  the  middle  one,^  smooth,  corresponds  with  and 
completes  the  fossa  between  the  pterygoid  plates. 

The  vertical  portion  of  the  bone  is  flat  and  thin ;  it  presents  Vertical 
two  surfaces  ;  the  internal  one  (nasal)  is  divided  into  two  parts  ^  *  .  .^ 
by  a  tmnsverse  ridge  (crista  transversa),^  which  articulates  with 
the  inferior  spongy  bone ;  the  space  below  the  ridge  forms  part 
of  the  inferior  meatus,  that  above  it  of  the  middle  meatus.   The 
external  surfitce,  rough  and  unequal,  fig.  82,  is  divided  by  a  ver- 
tical groove,^    which     is  completed    into  a  canal    (posterior  Qrooyed. 
palatine  canal)  by  the  maxillary  bone.       The  posterior  part 

The  palate  plate.  2.  A  ridge  or  crest.  3.  The  spine.  4.  The  tuberosity. 
5.  Its  smoou  part  for  the  pterygoid  fossa.  6.  Crest  for  the  inferior  turbinate 
bone.  7.  Groove  for  the  posterior  palatine  canal.  8.  Spheno-palatine  fora- 
men. 9.  The  sphenoidal  process.  10.  The  orbital  process;  and  11,12, 
13y  14,  its  different  surfaces. 
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Fig.  32.» 
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of  this  surface  articulates  with  the  rough  border 
and  nasal  surface  of  the  maxillarj  bone;  and 
the  anterior,  thin  and  scaly,  with  the  side  of  the 
antrum. 

The  superior  border  of  the  yertical  portion  of 
the  palate  bone  presents  a  notch,®  forming  the 
greater  part  of  a  foramen,  which  is  completed  by 
the  sphenoid  bone  when  the  parts  are  in  their 
natural  position.  This  is  called  the  spheno- 
palatine foramen  ;  and  outside  it  is  placed  the  nervous  ganglion 
of  the  same  name  (Meckel's  ganglion).  This  notch  divides  the 
border  of  the  bone  into  two  processes  or  heads,  the  sphenoidal 
and  the  orbital. 

The  sphenoidal  process,^  smaller  and  not  so  prominent, 
presents  three  surfaces,  of  which  one,  internal,  looks  to  the  nasal 
fossa;  another,  external,  forms  a  small  part  of  the  zygomatic 
fossa;  and  the  third,  superior,  grooved  on  its  upper  surface, 
articulates  with  the  under  surface  of  the  sphenoid  bone,  and 
with  it  forms  part  of  the  pterygo-palatine  canal. 

The  orbital  process  ^^  inclines  outwards  and  forwards,  and 
has  five  surfaces,  two  of  which  are  free,  and  three  articulated ; 
of  the  latter,  the  internal  one  rests  against  the  ethmoid  bone, 
and  covers  some  of  its  cellules ;  the  anterior  ^^  articulates 
with  the  superior  maxillary  bone  ;  and  the  posterior^^  (which 
is  hollow)  with  the  sphenoid.  Of  the  non-articular  surfaces, 
one  superior,^'  smooth  and  oblique,  forms  a  small  part  of  the 
floor  of  the  orbit ;  the  other,  extemal,^^  looks  into  the  zygo- 
matic fossa. 

Articulations. — With  the  corresponding  palate  bone;  with 
the  superior  maxillary,  ethmoid,  sphenoid,  vomer,  and  inferior 
spongy  bone. 

Muscular  attachments, — To  its  spine,  the  azygos  uvulse ;  to 
the  centre  groove  on  its  tuberosity,  a  small  part  of  the  internal 
pterygoid ;  and  to  the  transverse  ridge  on  the  palate  plate,  the 
aponeurosis  of  the  circumflexus  palati. 

Ossification, — The  palate  bone  is  formed  from  a  single  cen- 
tre, which  is  deposited  at  the  angle  formed  between  its  parts. 
From  this  the  ossification   spreads  in   different  directions  — 


•  See  note,  p.  68. 


in 
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npwaids  into  the  vertical  plate,  inwards  to  the  horizontal  one, 
and  backwaids  to  the  pTnunidal  process.  For  a  considerable 
time  after  it  has  been  fally  ossified  this  bone  is  remarkable  for 
its  shortness;  the  horizontal  plate  exceeds  in  length  the  ver- 
tical one  in  the  foetal  skuU. 

THE  VOMER. 

The  vomer  (fig.  89,'),  so  called  from  its  resemblance  to  a  Vomer; 
ploughshare,  is  flat,  irr^ularly  quadrilateral,  and  placed  verti- 
cal! j  between  the  nasal  fossse,  presenting  two  surfaces  and  four 
borders.  The  lateral  surfiices  form  part  of  the  inner  wall  of  the 
nasal  fossse;  the  superior  border,  thick  and  deeply  grooved, 
receives  the  rostrum  of  the  sphenoid  bone ;  the  margins  of  the 
groove  expand  and  are  articulated  with  two  small  lamellsd  at  the  grooTed  ii 
roots  of  the  pterygoid  processes  of  the  sphenoid  bone.  The  ^^ 
anterior  border,  also  grooved,  presents  two  portions,  into  one  of 
which  is  implanted  the  descending  plate  of  the  ethmoid,  and 
into  the  other  the  nasal  cartilage.  The  posterior  border,  divid- 
ing the  posterior  nares,  is  thin  and  unattached  :  the  inferior  is 
received  into  the  fissure  formed  by  the  palate  plates  of  the  supe- 
rior maxillary  and  palate  bones. 

Osgification  beginB  in  the  vomer  about  Oadfication. 

the  same  time  as  in  the  vertebree.     In  the  ^^'  ^  * 

early  periods  it  consists  of  two  laminse  sepa- 
rated by  a  considerable  interval,  except  at 
the  lower  border,   where  they  are  joined 

(fig.  88). 

THE  INFEBIOB  TURBINATE  BONES. 

Each  inferior  turbinate^  or  spongy  bone^  (so  called  from  its 
texture  in  the  latter  case,  in  the  former  from  some  resemblance 
to  the  lateral  half  of  an  elongated  bivalve  shell,)  extends  firom 
before  backwards,  along  the  side  of  the  nasal  fossa : — it  appears 
as  if  appended  to  the  side  of  the  superior  inaxillary  and  palate 
bones.  It  is  slightly  convoluted,  and  presents  an  external  con- 
cave snrface,  which  arches  over  the  inferior  meatus,  and  an  in- 


*  The  vomer  from  the  skull  of  a  foetus.     It  consists  of  two  plates  (I,  2), 
united  below. 


12  INFEEIOR  MAXILLAKY  BONE. 

tem&l  convex  Biir&ce,  piojecting  into  the  noaal  foiaa  (fig.  38,"*). 
This  bone  luu  not  canals  or  fonmina  for  the  olfactory  nerve,  like 
the  spongy  bones  of  the  ethmoid,  but  it  is  marked  by  two  hori- 
zontal, bnnching  grooves  (in  part  canals)  for  other  nervea.  Its 
supeiior  border  articulates  with  the  ascending  process  of  the  maxil- 
lary bone  before,  vith  the  palate  bone  behind,  and  in  the  centre 
vilh  the  08  unguis;  it  presents  also  a  hooked  process,  which 
curves  downwards  and  articulates  with  the  side  of  the  antrum  ; 
the  inferior  border  ia  free,  slightly  twisted,  and  dependent. 

The  oinficalion  commences  about  the  middle  of  foetal  life, 
and  from  a  single  point. 

THE  INFEBIOS  UAXILLABY  BONE. 

Fig.  M.*  The  inferior  maxilla,  fig.  84, 

(os   maxillffi    inferius:    mandi- 
bula,)   of  considerable   size,  is 
the  thickest  and  strongest  bone 
of  the  &ce,  of  which  it  forme 
a  large  portion  of  the  sides  and 
fore  part.      It  is  convex  in  its 
general    outline,    and     shaped 
somewhat    like    a    horse-shoe. 
It     is     usually   considered    as 
divisible  into  a   middle   larger 
portion  —  its  body,  and  two  branches  or  rami. 
Thebodf.         The    6o(/y'   is   placed  horizontally;    its  external  snriace  ii 
convex,  and  maiked  at  the  middle  by  a  vertical   line*    indi- 
cating the  original  division  of  the  bone  into  two  latenl  parts, 
Sjiiiphpit.   and  thence  named  its  symphytia.     On  each  side  of  the  sym- 
physis, and  just  below  the  incisor  teeth,  is  a  superficial  depres- 
sion,'   (the   incisor  fosta,)   which  gives  origin  to  the  levator 
Foninfn      menti  muBcle ;    and,  more  externally,    a   foramen,*  (Joramen 
■""    *■       mtMalet)  which  transmits  the  terminal  branches  of  the  dental 
nerve  and  artery.     A  raised  line  may  be  observed  to  extend 

*  1.  The  body.  2.  The  Bj-mphyaiB.  3.  The  Encisor  fossa.  4.  Foramen 
mentale.  S.  The  eitemal  oblique  line.  6.  The  mTlo-hyoid  ridge.  7.  Ra- 
muB  of  the  left  side.  8.  Inferior  dental  foramen.  9.  Mylo-hyoid  atoove. 
10,  The  coronoid  process.      U.  The  neck,      12.  Condyle.      13.  SignnHd 
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obliquely  upwards  and  outwards  from  near  the  symphysis  to  the 
anterior  border  of  the  ramus ;  it  is  named  the  external  oblique  Extern,  ob- 
line,^  and  is  intended  to  give  attachment   to  muscles.      The    ^^^  ^*' 
internal  surface  of  the  body  of  the  bone  is  concave  in  its  general 
outline,  and  marked  at  its  centre  by  a  depression  corresponding 
with  the  symphysis ;  at  each  side  of  which  are  two  prominent 
tubercles  {jifin^  nuntales)^  placed  in  pairs  one  above  the  other,  SpinsB 
and  affording'attachment, — the  upper  pair,  to  the  genio-hyo-  ™*"*'***"' 
gloasi,  and  the  lower  to  the  genio-hyoidei  muscles ;    beneath 
these  are  two  slight  depressions  for  the  dygastric  muscles.     An 
oblique   prominent  line,^    (the  myla-hyoidean  ridge,,)  will  be  Mylo-hyoid 
observed  leading  from  the  lower  margin  upwards  and  outwards  "^^' 
to  the  ramus;  above  the  line  is  a  smooth  depression  for  the 
sublingual  gland,  and  beneath  it,  but  situated  more  externally, 
is  another  for  the  submaxillary  gland.     The  superior  {alveolar) 
border  of  the  body  is  horizontal,  and  marked  by  notches  corre- 
sponding with  the  alveoli,  or  sockets  of  the  teeth.     The  inferior 
border  {the  base)^  thicker  at  its  anterior  than  at  its  posterior  Base. 
part,  is  slightly  everted  in  front,  so  as  to  project  somewhat  for- 
wards, constituting  the  cliin  (mentum^  ymtov).     The  vertical  The  chin,  a 
direction  of  the  bone  below  the  incisor  teeth,  and  the  projec-  jjjj^*^ 
tion  of  the  lower  border  forward  in  front,  are  peculiar  to  man. 
In  other  animals  the  maxillary  bone  at  its  anterior  part  retires 
or  inclines  backwards  more  or  less  below  the  alveolar  border, 
leaving  this  the  most  prominent  point. 

The   branches^  (ramif)  project  upwards  from  the  posterior  Rami. 
extremity  of  the  body  of  the  bone,  with  which  they  form  nearly 
a  right  angle  in  the  adult,  an  obtuse  one  in  infancy, — ^the 
^  angle'*  of  the  jaw.     They  are  thinner  somewhat,  and  appear 
as  if  compressed.     The  external  surface  of  each  ramus  is  flat, 
and  marked  by  slight  inequalities ;  the  internal  surface  presents 
at   its   middle  a  foramen^  (inferior    dental j)    leading  into  a  Dental  fora- 
canal  (dental)  contained  within  the  bone,  and  lodging  the  dental  ^^^^ 
nerve    and   vessels.     Beneath  the    foramen  a  slight  groove,^ 
(occasionally  and  for  a  short  space,  a  canal,)  marks  the  passage 
of  the  mylo-hyoid  nerve  with  an  accompanying  artery  and  vein ;  Mylo-hyoid 
the  rest  of  the  sur&ce  being  rough,  for  the  insertion  of  the  8'®*^^®- 
pterygoideus  intemus.     The  anterior  border  of  each  ramus  is 
nearly  vertical  in  its  direction,  and  terminates  in  a  pointed  ex-  Co^noid 
tremity,  named  the  coronoid  process ;  ^^     it  is  grooved  at  its  process. 
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commencemeDty  for  the  attachment  of  the  buccinator  muscle. 
The  posterior  border  is  also  almost  vertical  in  adults ;  but  in 
children  and  edentulous  subjects  it  departs  considerably  from 
this  direction,  and  approaches  that  of  the  base  of  the  bone. 
This  border  is  surmounted  by  a  constricted  part,^^  which  ap- 
pears as  if  compressed  from  before  backwards,  and  is  called  the 
neck  of  the  bone.  It  is  slightly  depressed  at  its  fore  part,  and 
gives  insertion  to  the  external  pterygoid  muscle.  Now  the 
neck  supports  the  articular  head  of  the  bone,^^  (the  condyle^) 
which  is  convex  and  oblong,  its  greatest  diameter  being  from 
without,  inwards ;  the  direction  of  its  axis  is  oblique,  so  that,  if 
prolonged,  it  would  meet  with  that  of  its  fellow  of  the  opposite 
side  at  the  anterior  maigin  of  the  foramen  magnum.  The  inter* 
val  between  the  condyle  and  the  coronoid  process,  deeply  exca- 
vated, is  called  the  sigmoid  notch  (incisura  sigmoidea)/^  and  if 
viewed  when  the  bones  are  in  situ^  it  will  be  found  to  form  a 
complete  circle  with  the  arch  of  the  zygoma. 

Attachments  of  mtiscles. — To  the  incisor  fossa,  the  levator 
menti;  to  the  external  oblique  line,  the  depressor  labii  infrrioris, 
depressor  anguli  oris,  and  a  small  part  of  the  platysma  myoides. 
To  the  upper  tubercles  on  the  inner  surface  of  the  symphysis, 
the  genio-hyo-glossi ;  to  the  inferior  ones,  the  genio-hyoidei ; 
to  the  depression  beneath  these,  the  digastricus ;  to  the  internal 
oblique  line,  the  mylo-hyoideus,  the  buccinator,  and  posteriorly 
a  small  part  of  the  superior  constrictor  of  the  pharynx.  To  the 
external  surface  of  the  ramus,  the  masseter ;  to  the  lower  part 
of  the  inner  sur&ce,  the  pterygoideus  intemus ;  to  the  neck  of 
the  condyle,  the  pterygoideus  extemus ;  to  the  coronoid  pro- 
cess, the  temporal. 

Ossification,  —  The  ear- 
liest conditions  of  this  bone 
have  not  hitherto  been  de- 
termined in  a  satisfactory 
manner,  as  has  been  stated 
of  the  superior  maxilla,  and 
for  the  same  reasons,  namely, 
the  earliness  of  the    period 


Fig.  3.5.» 


*  The  inferior  maxilla  of  a  foetus  at  about  the  full  period  of  iutrft-utcriiie 
life.     The  two  sides  are  separate. 
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at  which  the  oflafication  begins,  and  the  rapidity  of  its  pro- 


of nuclei. 


The  inferior  maxilla  begins  to  ossify  before  any  other  bone.  The  bone 

except  the  ckyide.      It  consists  of  two  equal   lateral  parts,  ^g^!!^ . 
(fig.  85^  '  *)  which  are  separate  at  the  time  of  birth.     They 

join  in  the  first  year  after,  but  a  trace  of  separation  may  be  their  junc- 

foond  at  the  upper  part  in  the  beginning  of  the  second  year.  ^^^ 

Some  observers  admit  no  other  than  a  single  ossific  centre  for  DiHerenoet 

each  side, — two  for  the  entire  bone;*  while  others  describe  ofohteryen 

concerning 

more,  without,  however,  agreeing  as  to  the  number.  Thus,^  the  number 
besides  one  laige  piece  for  the  body, — the  coronoid  process,  the 
condyle,  the  angle,  and  the  thin  plate  forming  the  inner  side  of 
the  alveolus,  and  reaching  from  the  dental  foramen  onwards, 
have  been  stated  to  possess  each  a  distinct  ossific  point."|*  The 
question  of  the  number  of  nuclei  from  which  each  side  of  the 
bone  is  produced  we  must  consider  to  be  still  undetermined, 
especially  since  those  anatomists  who  have  described  a  plurality 
of  them  do  not  agree  in  their  statements.  It  should,  however,  at 
the  asme  time,  be  added,  that  the  observations  which  have  been 
referred  to  render  it  more  than  probable  that  there  are  commonly 
several  nuclei ;  and  the  probability  is  increased  by  a  considera- 

*  e.  g.  Nesbitt,  Lect.  ii.  p.  96 ;  and  J.  F.  Meckel^  Op.  citat.  B.  ii. 
§616. 

f  Kerckriprius  describes  the  coronoid  process  as  a  separate  piece,  (Cap. 
ix.  p.  234,)  and  gives  a  representation  of  it  connected  by  a  suture  to  the  rest 
of  me  bone  (Tab.  33,  fig.  6).  Autenrieth  (Wiedemann's  **  Archiv."  &c. 
B.  I,)  confirms  the  observations  of  Kerckringius,  and  mentions  two  other 
parts  as  growing  separately  :  viz.  the  condyle  and  the  angle.  (Not  having 
access  to  the  original  Essay,  I  have  borrowed  this  statement  from  Spix  and 
Meckel.)  Spix  (''Cephalogcnesis/'  sect.  i.  n.  20,  and  tab.  3,  fig.  5^)  states, 
that  he  had  observed  the  pieces  described  oy  Autenrieth,  and  he  adds  an- 
other from  his  own  observation, — namely,  the  inner  margin  of  the  alveolus ; 
of  diis  a  representation  is  contained  in  the  figure  referred  to.  B^clard 
found  the  coronoid  process  distinct ;  and  in  the  same  preparation  the  con- 
dyle, the  angle,  and  the  inner  margin  of  the  alveolus  were  in  such  a  state 
(the  two  first  being  joined  by  a  very  thin  layer  of  bone,  and  the  last  sepa- 
rated laigely  by  a  fissure)  that  he  inclined  to  r^rd  them  likewise  as  sepa- 
rate formations.  M.  Cniveilhier  ("Anat.  Descnpt."  t,  i.)  admits  the  exist- 
ence of  but  a  siiiffle  secondary  |nece, — the  alveohir  plate  (of  Spix).  But 
Meckel  sajrs  of  tnis  part,  that  it  is  only  an  extension  backwards  of  the 
general  ossification  of  the  bone ;  and  the  appearance  of  separation  he  at- 
tributes to  the  depth  of  the  groove  of  the  mylo-hyoid  nerve,  which  (accord- 
ing to  this  anatomist)  is  rather  a  fissure  than  a.git>ove,  in  consequence  of  the 
comparatively  large  size  of  the  nerve  at  an  early  period  of  life. 

From  this  diversity,  and  even  conflict  of  statement,  it  is  manifest  that  the 
subject  requires  further  investigation. 
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OS  HTOIDES. 


ChangM  in 
the  bone 
connected 
with  the 
teeth. 


Condition 
in  old  age. 


lion  of  the  state  of  tbe  same  bone  in  some  animals,  as  the  cro- 
codile, in  which  it  is  made  up  of  sevenil  pennanentlj  sepante 
pieces. 

The  body  of  the  bone  nndeigoes  much  change  as  its  growth 
advances ;  but  as  the  changes  are  connected  with  the  eyolution  of 
the  teeth,  the  detail  of  them  will  more  fitly  accompany  tbe  de- 
scription of  those  parts.  In  this  place  it  will  be  sufficient  to  say 
of  the  dried  bone,  that  being  at  first  little  more  than  a  groove 
or  case  lodging  the  dental  sacs  with  the  nerves  and  blood-yessels, 
it  is  afterwards  divided  by  partitions ;  and  that  osseous  matter 
having  been  largely  added,  we  find  it  in  the  adult  covered  with 
a  thick  coating  of  compact  substance,  with  cancellated  structure 
in  the  interior ;  and  in  this  the  dental  canal,  from  which  smaU 
ofi-sets  lead  to  the  sockets  of  the  teeth. 

In  old  age  the  alveolar  border  disappears  with  the  t<^eth; 
and  the  dental  canal,  with  the  mental  foramen  opening  from  it, 
is  close  to  the  upper  margin  of  the  bone.  At  the  same 
time  the  prominence  of  the  chin  becomes  more  marked  in  con- 
sequence of  the  removal  of  the  teeth  and  the  upper  part  of 
the  bone. 

The  differences  in  the  relative  direction  of  the  rami  and  the 
body  have  already  been  noticed. 


OS  HYOIDES.— OS  LINGUA. 


Os  hyoidcs ; 


its  situa- 
tion. 


Division 
into  parts. 

Body. 


Fig.  36.  This  IS  the  u-shaped  bone,  fig.  36,  so 

named  from  some  resemblance  to  the  Greek 
letter  u.  It  is  occasionally  called  the  lingual 
bone,  from  its  important  relations  with  the 
tongue ;  it  is  situated  at  the  base  of  the 
tongue,  and  may  be  felt  between  the  chin 
and  the  thyroid  cartilage.  It  consists  of  a 
body,  two  comua,  and  two  comicula. 

The  bod^  or  central  piece  ^  is  small,  quadrilateral  in  its  form, 
and  appearing  as  if  compressed  from  before  backwards;  hence  the 
direction  of  its  plane  is  nearly  vertical ;  but  the  great  comua 
seem  as  if  compressed  from  above  downwards,  so  that  thdr  plane 
appeare  horizontal.  The  anterior  suriace  of  the  body  is  convex, 
and  marked  at  the  middle  by  a  vertical  line,  on  each  side  of 
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which  are  depiesBions  for  the  attachment  of  muscles ;  its  posterior 
sarfiice  is  concave,  and  corresponds  with  the  epiglottis. 

The  corntia^  project  backwards,  and  end  in  a  rounded  point.   Cornua, 
The   comicula,'    short,   irregularly  conical  in  their  form,  and  Jj3ier."^ 
oblique  in  their  direction,  are  placed  at  the  junction  of  the  body 
with  the  comua,  and  give  attachment  to  the  stylo-hyoid  ligament ; 
they  continue  for  a  long  time  movable,  as  the  cartilage  which 
oonnecta  them  remains  unossified  to  an  advanced  period  of  life. 

Attachments  of  muscles  and  ligaments, — The  stylo-hyoid 
ligaments,  to  the  comicula;  the  thyro-hyoid,  to  the  comua. 
The  anterior  surface  gives  attachment  to  the  stylo-hyoid,  sterno- 
hyoid, and  digastric  muscles ;  the  superior  border,  to  the  mylo- 
hyoid, genio-hyoid,  genio-hyo-glossus,  lingualis,  hyo-glossus, 
and  the  middle  constrictor  of  the  pharynx ;  its  lower  border,  to 
the  omo-hyoid  and  thyro-hyoid  muscles,  and  more  internally  to 
the  thyro-hyoid  membrane. 

Ossification,  — There  are  five  points  of  ossification  for  the  Five  poinu 
08  hyoides — one  for  each  of  its  parts.     Nuclei  appear  in  the  ^^^*^^^' 
body  and   the  great  comua  towards  the  close  of  foetal   life. 
Those  which  belong  to  the  small  comua  make  their  appearance 
some  time  after  birth. 


tion. 


THE  CONNEXION  OF  THE  BONES  OF  THE  SKULL 

ONE  WITH  ANOTHER. 

THE  SUTURES. 

The  bones  of  the  skull,  and  those  of  the  face,  are  joined  to-  The  sutures 
gether  by  seams  or  sutures.     The  cranial  sutures  are  commonly  ^^^^l^*^*^"^** 
said  to  be  five  in  number,  of  which  three  are  termed  true,  as  ber. 
the  margins  of  the  bones  are,  in  a  manner,  dovetailed  one  into 
another ;  and  two  are  called  false  or  squamous,  as  they  merely 
overlap  one  another,  like  the  scales  of  fishes.     The  true  sutures 
are,  the  coronal,  the  lambdoidal,  and  the  sagittal.    These  names 
are  obviously  ill-chosen  ;   they  convey  no  notion  of  the  position 
which  the  sutures  occupy  in  the  skull,  or  of  the  bones  which 
they  connect. 

The  coronal  suture  (sutura  coronalis)  has  been  so  named  from  Coronal; 
being  situated  where  the  ancients  wore  their  garlands  (coronae).  ^^raejl 
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iu  portion;  It  connects  the  frontal  with  the  two  parietal  bones,  and  hence  it 
may  with  more  propriety  be  called  **  fronto-parietal.^     It  com* 
mences  at  each  side  aboot  an  inch  behind  the  external  orbital 
process  of  the  frontal  bone,  where  the  anterior  inferior  angle  of 
the  parietal  articulates  with  the  great  wing  of  the  sphenoid 
iu  chanuy     bonc.     From  this  point  it  mounts  rather  obliquely  up  towards 
teratdiffe-    ^^^  vertex,  haviniT  an  inclination  backwards.      The  dentations 
are  better  marked  at  the  sides  than  at  the  summit  of  the  head, 
for  in  the  latter  situation  the  suture  approaches  somewhat  the 
squamous  character,  to  allow  the  fiontal  bone  to  overlay  the 
parietal.    A  similar  change  takes  place  at  its  lower  part  or  com- 
mencement, with  this  difference,  that  there  the  parietal  bones 
are  made  to  overlay  the  frontal. 
Lambdoid-        The  lombdoid  suture   (suture  lambdoidalis)  is  situated  be- 
the  niime'^  twcen  the  occipital  and  the  parietal  bones,  its  form  resembling 
somewhat  that  of  the  Greek  letter  A,  whence  its  name  has  been 
iu  position,    taken.     It  begins  at  each  side  on  a  line  with  the  posterior  infe- 
rior angle  of  the  parietal  bone,  and  thence  inclines  upwards  and 
forwards  to  the  point  at  which  the  two  parietal  bones  are  joined 
by  the  sagittal  suture.     It  thus  represents  two  sides  of  a  triangle. 
It  is  often  interrupted  by  accessory  osseous  deposits  (ossa  Wor- 
miana).      From  its  position  and  relation  this  suture  may  be 
named  **  occipito-parietal.^ 
Sagitul ;  The  sagittal  suture  (s.  sagittalis — sagitta,  an  arrow)  extends 

iupotttioD ;  directly  backwards,  from  the  middle  of  die  coronal  to  that  of  the 
lambdoid  suture,  and  connects  the  two  parietal  bones,   from 
which  circumstance  it  may  be  called  the  **  inter-parietal**  suture : 
rariet  in       in  children,  and  occasionally  in  adults,  it  is  prolonged  through 
leugth.         ^^^  frontal  bone,  even  to  the  root  of  the  nose.     The  serrated 
Chamcter     appearance  of  the  sutures  is  perceptible  only  on  the  external 
ntionaT'^^     surfiice  of  the  bones ;  the  internal  surface,  or  table  of  each,  as  it 
is  called,  being  merely  in  apposition  with  the  contiguous  bone. 

The  line  of  union  between  the  occipital  and  the  tempoial 
bone  at  each  side  used  to  be  considered  as  a  continuation  of  the 
lambdoid  suture,  or  as  an  appendix  to  it,  and  was  accordingly 
AddiUr  named  additamentum  sutura  lambdoidalis.  It  may,  howeveri 
)^^  be  named  temporo-occipitalj  as  it  connects  the  mastoid  and  pe- 
iu  position  trous  parts  of  the  temporal  bone  with  the  occipital — ^principally 
andchaiao-   j|;g  basilar  and  condyloid  portions.     In  this  suture  there  are  no 
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r^ar  dentations  i  in  a  great  part  of  its  extent  tbe  maigins  of 
the  bones  are  merely  in  apposition. 

The  squamous  satures  (sutur»  squamossd)  are  arched  and  Squamoiu; 
mark  the  junction  of  the  lower  borders  of  the  parietal  bones 
with  the  squamous  parts  of  the  temporal,  their  edges  being  so 
beveled  off  as  to  allow  the  latter  to  overlay  the  former.     At  the 
point  of  junction  between  the  squamous  and  mastoid  parts  of  position; 
the  temporal  bone,  the  true  squamous  suture  ceases ;  but  from 
thence  a  short  suture  runs  backwards  to  the  lambdoid,  connect- 
mg  the  mastoid  .part  of  the  temporal  with  the  postero-inferior 
SDgle  of  the  parietal.      This  is  termed  additamentum  sutura  its  addita- 
squamosa: — ^both  together  form  the  **  temporo-parietal^  suture.  ™®"*"™' 

The  line  of  direction  of  the  sutures  (particularly  the  lamb- 
doid and  sagittal)  is  not  unfrequently  interrupted  by  additional 
bones,  inserted  between  those  hitherto  enumerated.  These, 
from  being  sometimes  of  a  triangular  form,  are  called  ossa  tri- 
qtutroy  and  also  ossa  Wormiana» 

The  cranial  bones  are  joined  to  those  of  the  &ce  by  sutures,  Sutares 
which  are  common  to  both  sets  of  bones.      The  transverse  ^"!!**"1, 

toe  cranium 

satnie,  observable  at  the  root  of  the  nose,  extends  across  the  and  fiice ; 
orbits,  and  connects  the  frontal  with  the  nasal,  superior  maxil-  f°^  t^oae 
hiry,  ossa  unguis,  ethmoid,  sphenoid,  and  malar  bones.     The  bones  of  tho 
zygomatic  sutures  are  very  short ;   they  are  directed  obliquely  ****• 
downwards  and  backwards,  and  join  the  zygomatic  processes  of 
the  temporal  with  the  malar  bones.     The  ethmoid  suture  sur- 
rounds -the  bone  of  the  same  name;    so  does  the  sphenoid; 
they  are  necessarily  complex  in  consequence  of  the  many  rela- 
tions of  these  bones.     The  lines  of  connexion  between  the 
nasal  and  maxillary  bones,  though  sufficiently  marked,  have  not 
received  particular  names;    but  those  observable  between  the 
Horizontal  lamellse  of  the  latter,  and  those  of  the  palate  bones, 
n^7  be  termed  the  palato-maxillary  sutures. 


THE  GENERAL  CONFORMATION  OF  THE  SKULL. 

After  having  described,  in  detail,  the  separate  bones  of  the 
head  and  fece,  it  becomes  necessary  to  review  them  collectively,  .j-j^^  ^|^^j 
The  description  of  these  bones  forms  the  most  difficult  part  of  generally. 
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human,  as  well  as  of  comparatiye  osteology,  as  they  aie  the  most 
complex  in  the  whole  skeleton;  but  a  correct  knowledge  of 
them  is  indispensable,  in  consequence  of  the  many  important 
parts  which  they  serve  to  sustain  and  enclose ;  viz.  the  cerebral 
mass,  with  its  nerves  and  vessels ;  the  organs  of  sight,  hearing, 
smell,  and  taste  ;  and  part  of  those  of  mastication,  of  d^lutttion, 
and  of  the  voice.  To  fiicilitate  the  description  of  the  nnme- 
its  external  rous  eminences,  depressions,  cavities,  and  foramina  of  the  skull, 
and  internal  anatomists  examine  successively  its  external  and  internal  sur&ces. 

THE  EXTERNAL  SUEFACE  OF  THE  SKULL. 

The  exter-  This  surfacc  may  be  considered  as  divisible  into  five  regions, 
dWidedinto  three  being  somewhat  of  an  oval  figure,  and  situated,  one  supe- 
fire  regions,  riorly,  another  at  the  base,  the  third  in  front,  including  the 
face ;  the  others  comprise  the  lateral  parts,  and  are  somewhat 
flat  and  triangular. 
Superior  A.  The  superior  region  extends  from  the  frontal  eminences 

bounds'**  to  the  occipital  protuberance,  and,  transversely,  fjpom  one  tem- 
poral ridge  to  the  other ;  it  thus  includes  the  upper  broad  part 
of  the  frontal,  almost  all  the  parietal,  and  the  superior  third  of 
the  occipital  bone,  which  together  form  the  vaulted  arch  of  the 
skull.  It  is  divided  into  two  symmetrical  parts  by  the  sagittal 
suture  and  its  continuation  when  it  exists ;  it  presents  no  aper- 
ture or  other  inequality  deserving  of  particular  notice ;  it  is 
covered  by  the  common  integument  and  occipito-frontalis  mus- 
cle, on  which  ramify  branches  of  the  temporal,  occipital,  and  au- 
ricular arteries,  as  well  as  filaments  of  nerves  firom  the  frontal 
branches  of  the  fifth  and  portio  dura,  and  also  from  the  occi- 
pital nerve. 
Inferior  B.   The  inferior  region^  fig.  37,  also  oval  in  its  outline,  is 

b^^of  the    ^^^  ™^^^  complex  of  all,  as  it  includes  the  entire  base  of  the 
skull ;  skull,  extending  from  the  incisor  teeth  to  the  occipital  protu- 

ita  boondB ;   beraucc,  and  transversely,  from  the  mastoid  process  and  dental 
arch  on  one  side,   to  the  corresponding  points  on  the  other. 
snbdirided    It  may  be  considered  as  divisible  into  three  parts — anterior, 

into  three  •  1 11  3         ,     • 

pa^,  middle,  and  postenor. 

1.  The  anterior  part  of  the  base  corresponds  with  the  ex- 
tent of  the  arch  of  the  palate  ;  it  is  divided  into  two  parts  by  a 
line,^  extending  from  before  backwards,  and  marking  the  junc- 
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tioQ  oftHe  palate  proceeses  cf  the  superior  maxillary  and  palate 
boDM;   this  is   intersected   by  _.        . 

another,*  ntnning  tiaDsrersely 
belveen  each  palate  bone  and 
the  corresponding  maxillary 
bone.  Anteriorly,  and  in  the 
middle  line,  is  a  foramen,^  (the 

anterior  palatine,)  which  com-  Theut*- 

manicates  with  the  naaal  fossa  JXm!"  '" 

bj  four  foramina  or  short  ca- 
nals (for  a  description  of  these 
see  page  63).  Posteriorly, 
on  each  side,  and  at  the  base 
of  the  alveolar  border,  is  an- 
other foramen,*  {poattrior  pa- 
latine,) for  the  posterior  pala- 
tioe  nerrea  and  artery. 

i.  The  middle,  or  guttural  part,  is  bounded  at  each  side  by  a  Middle  or 
line  extended  from  the  pterygoid  process,"  as  far  as  the  mastoid  ^l!*^ 
process,*  thus  including  the  posterior  aperture  of  the  nares,  and  boundi, 
the  central  part  of  the  base  of  the  skull.     In  the  centre  is  situ- 
ated tiie  basilar  process^  of  the  occipital  bone,  marked  by  slight 
inequalities,  for  the  attachment  of  muscles,  and  towards  its  pos- 
terior extremity  the  anterior  condyloid  foramina,  which  transmit  fbnuniru, 
the  ninth  pair  of  nerves.     On  each  side  is  the  pars  petrosal  of 
tbe  tempoiat  bone,  in  which  may  be  observed  the  styloid  and 
vaginal  processes ;  more  poBteriorly  is  the  jugular  fossa,  which 
is  completed  into  a  fommen'  {Joramen  lacerum  poiteriut  batis 
trmii)  by  the  border  of  the  occipital  bone.     This  is  divided 
into  two  parts  by  a  spiculum  of  bone,  or  a  fibrous  band,  the  in- 
ternal and  anterior  one  serving  to  transmit  the  glosso-pharyngeal, 
pu  vagnm,  and  spinal  accessory  nerves ;  the  other  the  jugular 
»ein.    Between  the  apex  of  the  pars  petiosa  and  the  side  of  the 


"  1.  The  longitudinal  palatal  suture,  2.  The  transverse  palatal  suture. 
3-  The  anierioT  palatine  fotwnen.  4.  The  lower  opcnine  of  the  posterior 
p»l»tine  canal,  5.  The  external  pterygoid  process.  6.  The  mastoid  pro- 
fess. ".  The  basilar  procera.  8.  Petrous  part  of  the  temporal  bone.  9. 
Fotwnen  lacerum  posticum.  10.  Foramen  lacerum  medium:  vel  f.  I. 
antertm  basis  cranii.  II.  Foramen  ovale.  12.  Spinous  foramen.  13.  Co- 
Mid  foramen.  1-4.  Septum  narium — the  vomer.  10.  The  condyles  of  the 
occipital  bone.     16.  The  condyloid  fossa.     17.  The  siylo-mastoid  foramen. 
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basilar  process,  and  the  body  of  the  sphenoid  bone,  is  the  yora- 
men  lacerum  anterius  basis  cranii^^^  vhich  is  closed  inferiorly 
by  a  thin  plate  of  cartilage :  across  its  area,  as  yiewed  at  its 
upper  or  cerebral  aspect,  runs  the  internal  carotid  artery  in  its 
passage  from  the  carotid  canal  in  the  temporal  bone  to  the  side 
of  the  sphenoid,  and  also  the  Vidian  nerve,  after  it  has  passed 
backwards  through  the  pterygoid  foramen,  and  is  proceeding  to 
reach  the  groove  in  the  upper  sur&ce  of  the  pars  petrosa.  Be- 
tween the  contiguous  margins  of  the  pars  petrosa  and  the  great 
ala  of  the  sphenoid  bone  is  a  groove,  which  leads  backwards  and 
outwards,  and  lodges  the  cartilaginous  part  of  the  Eustachian 
tube ;  and  above  the  osseous  part  of  that  tube,  and  separated 
from  it  by  a  thin  lamella  of  bone,  is  the  orifice  of  the  canal 
which  transmits  the  tensor  tympani  muscle.  The  foramina  of 
this  region,  taken  in  their  order  from  within  outwards  and  back- 
wards, are,  the  foramen  ovale,^^  foramen  spinosum,^^  foramen 
caroticum,^'  and  foramen  stylo-mastoideuro.^^ 

In  front,  this  part  of  the  base  of  the  skull  is  continuous  with 
the  posterior  aperture  of  the  nares,  which  is  divided  into  two 
parts  by  the  vomer.^^  It  is  bounded  above  by  the  body  of  the 
sphenoid  bone,  below  by  the  palate  plates  of  the  ossa  palati,  and 
on  the  sides  by  the  pterygoid  processes.  Each  opening  mea- 
sures about  an  inch  in  the  vertical  direction,  and  half  that  ex- 
tent transversely.  The  pterygoid  groove,  in  each  of  these  pro- 
is  completed  inferiorly  by  the  pyramidal  process  of  the 


cesses, 


fonunina. 


palate  bone ;  near  its  junction  with  the  body  of  the  bone  is  the 
scaphoid  fossa,  for  the  origin  of  the  circumflexus  palati ;  and  at 
its  inferior  termination  is  the  hamular  process,  round  which  the 
tendon  of  that  muscle  is  reflected.  Between  the  base  of  this 
process  and  the  posterior  palatine  foramen  is  situated  a  smaller 
foramen,  leading  down  from  the  posterior  palatine  canal,  and 
which  transmits  the  middle  palatine  nerve. 

8.  The  posterior  part  of  the  inferior  region  includes  all  that 
is  situated  between  the  occipital  protuberance  and  a  line  con- 
necting the  mastoid  processes.  It  is  divided  into  two  lateral 
parts  by  a  ridge,  extending  to  the  foramen  magnnm  from  the 
occipital  protuberance,  from  which  two  rough  curved  lines  branch 
outwards,  giving  attachment  to  muscles ;  so  does  the  space  be- 
tween the  lines,  and  that  between  the  inferior  one  and  the  fora- 
men magnum.     At  the  margin  of  the  foramen,  but  nearer  to 
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its  anterior  part,  are  the  condyles  ^^  of  the  occipital  bone, 
which  articulate  with  the  first  vertebia;  behind  each  is  a  de- 
pression,*^ (condyloid  fossa f)  and  usually  a  foramen  (posterior 
condyloid  foramen)^  which  transmits  a  small  vein  and  artery. 
Before  and  a  little  to  the  outer  side  of  each,  in  a  spot  also  re- 
tiring and  depressed,  is  the  opening  of  the  anterior  condyloid 
foramen^  which  looks  obliquely  outwards  and  forwards^  and 
transmits  the  hypoglossal  nerve. 

c.    The  anterior  region  of  the  skull  is  of  an  oval  form,  and  Anterior 
extends  from  the  frontal  eminences  to  the  chin,  and  from  the  e2«!t- 
external  border  of  the  orbit  and  ramus  of  the  jaw,  on  one  side,  to 
the  corresponding  points  on  the  other,  so  as  to  include  the  whole 
of  the  face.      The  eminences,  depressions,  fossae,  and  foramina 
observable  in  this  region  are  as  follow :  viz.  the  frontal  eminences,  objecto  in- 
more  or  less  prominent  in  different  individuals,  bounded  infe-  ^^"^^•^* 
riorly  by  two  slight  depressions,  which  separate  them  from  the 
superciliary  ridges ;  these  curve  outwards,  from  the  nasal  pro- 
cess of  the  frontal  bone.     Beneath  the  superciliary  ridge,  on 
each  side,  is  the  maigin  of  the  orbit,  marked  at  its  inner  third 
by  a  groove,  or  a  foramen,  which  transmits  the  frontal  nerve  and 
supn-orbital  artery;  and  also  by  a  slight  depression  which  gives 
attachment  to  the  cartilaginous  pulley  of  the  trochlearis  muscle. 
At  an  interval  corresponding  with  the  breadth  of  the  orbit  is 
another  ridge,  forming  its  inferior  maigin  ;  under  which  is  situ- 
ated the  infra-orbital  fommen,  for  the  passage  of  the  superior 
maxillary  nerve ;  and  still  lower  down,  the  fossa  canina,  which 
gives  attachment  to  the  levator  anguli  oris  muscle  ;  it  is  bound- 
ed below  by  the  alveolar  border  of  the  upper  jaw,  and  sur- 
mounted by  the  malar  tuberosity.     Towards  the  middle  line, 
and  corresponding  with  the  interval  between  the  orbits,  is  the 
nasal  eminence  of  the  frontal  bone^  which  is  prominent  in  pro- 
portion to  the  developement  of  the  frontal  sinuses  over  which  it 
is  situated.     This  is  bounded  by  the  transverse  suture,  marking 
the  root  of  the  nose.     Beneath  the  nasal,  and  between  the  con- 
tiguous borders  of  the  superior  maxillary  bones,  is  a  triangular 
opening  which  l^ds  into  the  nasal  fo8s»;  it  is  broad  below,  and 
there  its  edge  is  surmounted  by  a  prominent  process,  the  nasal 
spine.    Laterally  it  presents  two  sharp  curved  borders,  which 
gxadnally  incline  inwards  as  they  ascend  to  the  nasal  bones,  so  as 
to  narrow  it  soQiewhat.     Below  the  nasal  aperture  is  a  slight 
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depression  (myrtiform  fossa),  at  each  side  of  the  middle  line 
over  the  alveolus  of  the  second  incisor  tooth.     Farther  down  is 
the  transverse  rima  of  the  mouth,  between  the  alveolar  borders 
of  the  jaws.     In  the  inferior  maxillary  bone,  besides  some  mus- 
cular impressions,  is  the  mental  foramen,  which  transmits  the 
terminal  branches  of  the  dental  nerve  and  artery. 
Lateral  le-        D.  and  £.  The  two  lateral  regions  of  the  skull  are  somewhat 
fxtenl     '^  ^^  *  triangular  figure,  the  apex  of  the  triangle  being  at  the  angle 
of  the  lower  jaw,  the  base  at  the  temporal  ridge,  and  the  sides 
formed  by  two  lines  drawn,  one  upwards  and  forwards,  over  the 
external  orbital  process,  the  other  upwards  and  backwards,  over 
the  mastoid  process.     In  consequence  of  the  great  irregularity 
Each  divid-  of  the  surfecc,  it  is  necessary  to  subdivide  each  of  these  regions 
three^u.   *°^®  t^^Tee ;  the  part  above  the  zygoma  being  called  the  temporal 
region  or  fossa,  that  beneath  it  the  zygomatic,  the  reminder 
being  named  the  mastoid. 
Temporal  1.  The  temporal  part,  or  fossa,  being  bounded  by  the  tern- 

eid^ntand  P^™^  ridge  above,  and  by  the  zygomatic  arch  below,  is  of  a 
fonnation.  semicircular  form,  and  extends  from  the  external  angular  process 
of  the  frontal  bone  to  the  base  of  the  mastoid  process.  It  is 
filled  up  by  the  temporal  muscle,  lodges  the  deep  temporal  ves- 
sels and  nerves,  and  is  formed  by  the  temporal,  parietal,  fironUl, 
sphenoid,  and  malar  bones. 
Mastoid  2.  The  mastoid  part  is  bounded  before  by  the  transverse  root 

dSe»^^^  of  the  zygoma,  above  by  the  horizontal  one  and  the  additamen- 
tum  suturffi  squamosa,  behind  and  inferiorly  by  the  additamen- 
tum  suturse  lambdoidalis.  Proceeding  from  behind  forwards, 
foramina.  WO  obscrvc  the  mastoid  foramen,  the  process  of  the  same  name ; 
anterior  to  which  is  the  aperture  of  the  meatus  auditorius  exter- 
nus,  which  is  circular  in  young  subjects,  and  somewhat  oval  in 
adults,  the  longest  diameter  being  from  above  downwards. 
The  osseous  tube,  continuous,  externally,  with  the  fibro-carti- 
lage  of  the  ear,  and  bounded,  internally,  by  the  membiana 
tympani,  is  directed,  obliquely,  forwards  and  inwards,  and  is 
somewhat  broader  at  its  extremities  than  in  the  middle.  Ante- 
rior to  the  meatus  is  the  glenoid  fossa,  which  is  bounded  before 
by  the  transverae  root  of  the  zygoma,  behind  by  the  meatus,  and 
internally  by  the  spinous  process  of  the  sphenoid  bone.  It  is 
divided  into  two  parts  by  a  transverse  fissure  (Jissura  Glaseri), 
the  anterior  portion  being  smooth,  for  its  articulation  with  the 
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condyle  of  the  lower  jaw ;  the  posterior,  rongh,  lodges  part  of 
the  parotid  gland.  This  fissure  gives  entrance  to  the  lazator 
tjTDpsni  muscle  and  a  small  artery,  and  transmits  outwards  the 
chorda  tympani  nerve. 

3.  The  zygomatic  part  of  the  lateral  region,  situated  deeply  Zygomatic 
behind  and  beneath  the  orbit,  is  bounded  before  by  the  convex  bounds-*** 
part  of  the  superior  maxillary  bone,  and  is  enclosed  between 
the  zygoma  and  the  pterygoid  process.     The  posterior  sur&ce 
of  the  maxillary  bone  is  pierced  by  some  small  foramina,  open-  foxamma. 
ing  into  canals,  for  the  transmission  of  the  superior  dental 
nerres.     Between  the  superior  border  of  this  bone  and  the  great 
ala  of  the  sphenoid,  is  a  fissure  (spheno-maxillarj/)^  which  is 
directed  forwards  and  outwards,   and    communicates  with  the 
orbit ;  and  between  its  posterior  border  and  the  pterygoid  pro- 
cess is  another  (ptery go-maxillary) ^  whose  direction  is  vertical. 
The  angle  formed  by  the  union  of  these  fissures  constitutes  the 
tpheno-maxillary  fossOy  which  is  situated  before  the  base  of  the  Spheno- 
pterjgoid  process,  behind  the  summit  or  posterior  termination  fo^^Tiu 
of  the  orbit,  and  immediately  external  to  the  nasal  fossae,  from  bounds  and 
»hich  it  is  separated  by  the  perpendicular  plate  of  the  palate    '^"™*^' 
bone.    Into  this  narrow  spot  five  foramina  open,  viz.  the  fora- 
men rotundum,  which  gives  passage  to  the  second  branch  of  the 
fifth  pair ;  the  foramen  pterygoideum,  to  the  Vidian  or  ptery- 
goid nenre  and  artery ;  the  pterygo-palatine  to  a  small  artery  of 
the  same  name  (sometimes  called  also  the  superior  pharyngeal); 
the  posterior  palatine  foramen,  leading  to  the  canal  of  the  same 
name;  and  the  spheno-palatine,  which  transmits  the  spheno- 
palatine nerve  and  artery. 

THE  INTERNAL  SURFACE  OF  THE  SKULL. 

The  internal  surfiice  of  the  skull  may  be  divided  into  its  arch  Internal 

The  arch  extends  from  the  base  of  the  perpendicular  part  of  The  arch; 
the  frontal  bone,  as  &r  as  the  transverse  ridge  on  the  inner  sur-  J^^^f 
face  of  the  occipital  bone.  Along  the  middle  line,  and  corre- 
sponding with  the  direction  of  the  sagittal  suture,  is  a  shallow 
groove,  marking  the  course  of  the  superior  longitudinal  sinus. 
Several  slight,  irregular  depressions  may  also  be  observed,  for 
the   cerebral   convolutions,   and   some   tortuous  lines   for  the 
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branches  of  the  meningeal  artery ;  and  in  many  cases  irregular 
depressions  over  the  points  occupied  by  glandul®  Pacchioni. 
The  surface  is  more  or  less  depressed  so  as  to  form  fossae  at  the 
points  corresponding  with  the  frontal  and  parietal  eminences, 
and  also  above  the  internal  occipital  ridge,  where  the  posterior 
lobes  of  the  brain  are  lodged. 

The  base  of  the  skull  presents  on  the  inner  surface  the  seve- 
ral eminences,  depressions,  and  foramina,  which  have  been  al- 
ready enumerated  in  the  description  of  the  separate  bones. 
Three  fossae  may  be  observed  at  each  side,  differing  in  size  and 
depth. 

1.  The  anterior  fossa,  formed  by  the  orbital  plate  of  the 
frontal  bone  and  the  smaller  wing  of  the  sphenoid,  and  the  crib- 
riform plate  of  the  ethmoid,  serves  to  support  the  anterior  lobe 
of  the  brain  :  it  is  marked  by  eminences  and  depressions  corre- 
sponding with  the  cerebral  convolutions  and  sulci ;  and,  poste- 
riorly, by  a  transverse  line,  indicating  the  junction  of  the  bones 
just  mentioned.  The  foramina  in  the  anterior  fossa  are  those  in 
the  ethmoid  bone  for  the  transmission  of  nerves  and  an  artery  to 
the  nasal  fossee :  viz.  the  olfactory  nerve,  the  internal  nasal 
branch  of  the  fifth  cerebral  nerve,  and  the  ethmoidal  branch 
of  the  ophthalmic  artery. 

S.  The  middle  fossa,  formed  by  the  great  ala  of  the  sphenoid, 
the  squamous  part  of  the  temporal,  and  the  anterior  surface  of 
the  pars  petrosa,  lodges  the  middle  lobe  of  the  brain.  It  is 
marked  by  linear  impressions  for  the  meningeal  artery,  and  by 
shallow  pits  for  the  cerebral  convolutions ;  anteriorly,  it  opens 
into  the  orbit  by  the  sphenoidal  fissure,  sometimes  called  fora- 
men lacerum  anterius  to  distinguish  it  fix>m  those  placed  fiurther 
back,  and  already  noticed ;  it  transmits  the  third,  the  fourth, 
and  the  sixth  nerves,  together  with  the  ophthalmic  branch  of 
the  fifth  and  the  ophthalmic  vein.  Behind  this  is  situated  the 
foramen  rotundum  for  the  second  branch  of  the  fifth,  the  fora- 
men ovale  for  the  third,  and,  lastly,  the  foramen  spinosum  for 
the  middle  meningeal  artery.  Where  the  summit  of  the  pars 
petrosa  approaches  the  body  of  the  sphenoid  bone,  there  the 
internal  orifice  of  the  carotid  canal  opens.  On  the  anterior  sur- 
face of  the  pars  petrosa,  and  directed  obliquely  backwards,  there 
is  a  slight  groove,  leading  to  the  hiatus  Fallopii,  and  transmit- 
ting the  Vidian  nerve. 
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3.  The  posterior  fossa,  deeper  and  broader  than  the  others.  Posterior 
gives  lodgment  to  the  lateral  lobes  of  the  cerebellum.     In  the  ^*'"* 
posterior  surface  of  the  pars  petrosa,  which  forms  the  anterior  itspontion; 
limit  of  this  fossa,  may  be  observed  the  internal  auditory  fora-  objecu  it 
meoy  and,  within  a  few  lines  of  it,  a  triangular  fissure,  which  ^'^^^^^ 
opens  into  the  aquseductus  vestibuli,  and  towards  its  inferior 
margin  part  of  the  groove  for  the  lateral  sinus,  which  leads  down 
to  the  foramen  lacerum  posterius.     Along  the  middle  line,  and 
taking  the  parts  situated  in  the  base  of  the  skull  from  before 
backwards,  we  observe  the  crista  galli  of  the  ethmoid  bone,  and 
on  each  side  the  cribriform  lamella  of  that  bone ;  farther  back,  a 
slightly  depressed  surfiice,  which  supports  the  commissure  of  the 
optic  nerves ;  and  on  each  side  the  optic  foramina.    Behind  this 
is  the  pituitary  fossa,  situated  on  the  body  of  the  sphenoid 
bone,  bounded  before  and  behind  by  the  clinoid   processes. 
Leading  downwards  and  backwards  from  these  is  the  basilar 
groove,  which  supports  the  pons  Varolii  and  medulla  oblongata, 
and  terminates  at  the  foramen  magnum ;  at  each  side  of  this 
foiamen  are  the  condyloid  foramina,  and  behind  it  a  crista,  lead- 
ing upwards  to  the  occipital  ridge,  and  giving  attachment  to  the 
fell  cerebelli. 

THE    ORBITS. 

The  form  of  the  orbits  is  that  of  a  quadrilateral  pyramid.  The  orbits, 
whose  base  is  directed  forwards  and  outwards,  and  apex  back-  Ji^'tfo^ 
wards  and  inwards,  so  that  if  their  axes  were  prolonged  back-  Axis, 
wards  they  would  decussate  on  the  body  of  the  sphenoid  bone. 

The  roof  of  each  orbit  forms  part  of  the  floor  for  the  brain  ;  Roof. 
It  is  concave,  and  composed  of  the  orbital  process  of  the  frontal, 
and  the  smaller  wing  of  the  sphenoid  bone  :  at  its  anterior  and 
mner  border  may  be  observed  a  depression  for  the  attachment 
of  the  pulley  of  the  trochlearis  muscle ;  externally,  and  imme- 
diately within  the  margin  of  the  orbit,  a  shallow  depression  for 
the  lachrymal  gland;  at  the  anterior  border,  a  groove,  sometimes 
a  foramen,  which  transmits  the  supra-orbital  or  frontal  nerve  and 
artery;  and  posteriorly,  at  the  apex  of  the  cavity,  the  optic 
foramen,  transmitting  the  optic  nerve  and  ophthalmic  artery.  The 
fioor  forms  the  roof  of  the  maxillary  sinus :  it  consists  of  the  Floor, 
orbital  processes  of  the  malar  and  maxillary  bones,  and  of  the 
small  portion  of  the  palate  bone  which  rests  on  the  latter ;   to- 
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wards  the  inner  and  anterior  border,  near  the  lachrymal  canal, 
may  be  observed  a  slight  roughness,  for  the  attachment  of  the 
obliquus  inferior  muscle ;  posteriorly,  a  groove,  terminating  in 
the  infra-orbital  canal,  which  runs  nearly  horixontally  forwards. 

Sides;  The  intur  side  or  wall  of  the  orbit  runs  directly  backwards, 
being  parallel  with  the  corresponding  side  of  the  other  orbit, 
and  is  composed  of  the  ascending  process  of  the  maxillary  bone, 
the  OS  unguis,  the  os  planum  of  the  ethmoid,  and  part  of  the 
body  of  the  sphenoid  bone.  Near  the  anterior  border  is  situ* 
ated  the  lachrymal  canal,  which  is  formed,  for  the  most  part, 
between  the  ascending  process  and  body  of  the  maxillary  bone, 
the  remainder  being  made  up  by  the  groove  in  the  os  unguis, 
and  a  small  process  of  the  inferior  spongy  bone ;  this  canal,  i 
little  expanded  at  its  extremities,  is  directed  downwards,  back- 
wards, and  a  little  outwards.  The  outer  side  of  the  orbit,  com- 
posed of  the  orbital  plates  of  the  malar  and  sphenoid  bones, 
presents  some  minute  foramina,  which  transmit  small  nerves 
from  the  orbit  to  the  temporal  fossa. 

Angles.  The  superior  internal  angle,  formed  by  the  junction  of  the 

orbital  process  of  the  frontal  bone  with  the  os  unguis  and  os 
planum,  presents  two  foramina  {foramen  orbitale  intemuMy 
anterius  et  posterius),  which  give  transmission,  the  anterior  to 
the  nasal  twig  of  the  ophthalmic  nerve,  the  posterior  to  the 
ethmoidal  artery.  The  internal  inferior  angle  is  rounded  off 
so  as  to  be  scarcely  recognised ;  it  is  formed  by  the  union  of  the 
OS  unguis  and  os  planum  with  the  orbital  plates  of  the  superior 
maxillary  and  palate  bones.  In  the  external  superior  angle, 
formed  by  the  malar,  frontal,  and  sphenoid  bones,  is  observed 
the  sphenoidal  fissure,  of  a  triangular  form,  situated  obliquely, 
its  base  being  internal  and  inferior,  the  apex  external  and  supe- 
rior. In  the  inferior  external  angle,  formed  by  the  malar,  the 
great  ala  of  the  sphenoid,  the  maxillary,  and  palate  bones,  is 
situated  the  spheno-maxillary  fissure,  inclined  at  an  angle  with 
the  former,  and  communicating  with  it,  but  of  a  different  form, 
being  broad  at  its  extremities  and  narrow  at  the  centre. 

Base.  The  anterior  extremity,  or  base  of  the  orbit,  is    directed 

^^  outwards  and  forwards ;   and,  as  if  to  provide  for  a  free  lange 

of  lateral  vision,  the  external  wall  retreats  in  some  degree,  and 
does  not  extend  as  far  forward  as  the  internal.  The  inner  ter- 
mination of  the  cavity,  representing  the  summit  of  a  pyramid, 
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to  «hicb  it  has  been  likened,  corresponds  with  the  optic  fom- 

meo.    In  ew:h  brbit,  parts  of  seven  bones  are  observed,  viz.  the  The  bmm 

Irontil,  ethmoid,  sphenoid,  os  anguis,  maUr,  maxillary,  and  the'orbiu" 

palite  bones ;  but  as  three  of  these,  viz.  the  ethmoid,  sphenoid,  emuient- 

aod  frontal,  are  common  to  both,  there  are  only  eleven  bones 

Tot  the  two  orbits. 


THE    MASAL    FOSSA. 

These  fossae,  fig.  S8,  are  two  cavities,  placed  one  at  each  side  Nual  tot- 
of  the  median  line,  separated  by  a  flat  vertical  septum.  They  pMi'uon ; 
comnmniate,  by  foramina,  vrith  the  vaiiouB  sinuses  lodged  in  thfymm- 
tbe  frontal,  the  ethmoid,  and  superior  maxillary  bones,  and  «itb  the 
open  anteriorly,  on  the  sur&ce,  by  the  nares,  and  posteriorly  """"J "" 
into  the  pharynx.  boaea. 

The  depth  of  the  fossa  from  the  upper  to  the  lower  part  is  con- 
ndenble  (most  so  in  its  middle)  ;   so  is  the  extent  from  before 
backwards  or  between  the  anterior  and  the  posterior  openings. 
But  the  breadth,  or  dis- 
tance, from  the  onter  to  the  ^'8-  38.*  Boundiriei. 
inner  wail  is  very  limited, 
and  It  is  less  &t  the  upper 
Iban  towards  the  lower  part 
of  the  fossa,   and  in  the 
middle  than  at  the  ante- 
rior or  posterior  openings 
(the  naies).      The   roof, 
the  floor,   the  inner  and 
the  onter  walls  of  these 
aiitiei  require  a  separate 
coiuidemUon. 

The  anterior  and  posterior  openings  of  the  nasal  fbssse  have 

*  A  Tertical  section  of  the  skull,  tniule  from  before  backwards,  a  little  to 
>Iiv  right  of  the  middle  line.  The  outer  boundary  of  the  right  nasal  fosea  is 
disputed : — 1.  is  said  to  be  on  the  nasal  bone.  2.  The  crinta  galli — its  base 
"here  it  15  joined  to  the  cribriform  plate  of  tlie  ethmoid  bono.     3.  The  hard 

Klale.  4.  is  close  to  the  anterior  palatine  canal.  5.  The  superior  spongy 
ne  (part  of  the  ethmoid).  6.  is  said  to  point  to  the  superior  meatns  ;  but 
il  i«  below  that  groove.  7.  The  middle  spongy  bone  (part  of  the  ethmoid). 
Kan  little  below  the  middle  meatua.  9.  Tliis  points  to  ihe  inferior 
meatus.  10.  The  inferior  spongy  bone.  II.  Frontal  sinus,  la.  Sphcnoi- 
<lal  sinns. 
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been  describeil  among  the  objects  seen  on  the  extemat  surface 

of  the  skull  (pp.  8S,  88). 

Tie  mofi         The  roof  is  flat  at  its  middle  part,  ^nd  sloped  before  and 

tionand       behind;    it  is  formed  in  front  by  the  inner  surface  of  the  nasal 

fDimatim.     bones,*  behind  by  the  body  of  the  sphenoid,'*  and  in  the  middle 

by  the  horizontal  or  cribrifoim  lamella  of  the  ethmoid  bone.* 
The  floor;         The /oof,  smooth,  concave  from  side  to  side,  and  formed  by 
undfbnna-    ^^  palate  platcs  of  the  maxillary  and  palate  bones,'  extends 
tion.  backwardB,   and   a  little   downwards,   from  the  nares   to   the 

pharynx.     Towards  the  anterior  opening  may  be  observed  the 
superior  oriSce  of  the  anterior  palatine  canal.* 
iQieroal  The  internal  wall,  or  septum  narium,  (fig.  89,)  which  extends 

frnm  the  roof  to  the  floor 
^'«-  39.*  of  the  cavity,  is  flat,  nearly 

vertical  (the  deviation,  if 
any,  being  usually  to  the 
left  side),  and  composed  of 
;  the  perpendicular  plate  of 
/  the  ethmoid  bone,*  the  vo- 
mer,' and  the  nasal  carti- 
lage. 

The  external  wall  (fig. 
38)  is  formed  by  the  eth- 
moid  superior  maxillary, 
OS  unguis,  inferior  spongy, 
and  palate  bones.     The  posterior  and  inferior  parts  of  this  sui- 
fcce  are  marked  by  a  number  of  inequalities,  whilst  the  superior 
and  anterior  are  comparatively  even.     In  the  latter  situation 
may  be  observed,  first,  the  smooth  surfiwe  just  mentioned ;  and, 
secondly,  passing  downwards  and  backwards,  three,   and   fre- 

*  The  section  of  the  skull  in  this  case  has  been  made  a  little  to  the  left 
of  the  middle  line.     The  left  side  of  the  septum  narium  (its  bonv  pwt)  k 

displayed;  and  levond  it  a  part  of  the  external  wall  of  the  right  nasal  f(«i» 
18  shown.  The  latter  is  dirk,  and  ihe  figure  8  indicBtcs  a  portion  of  the 
spongy  bones  which  belong  to  it.  1 .  A  frontal  sinus.  2,  and  3,  are  the  bout* 
of  the  septum  narium— 2  being  the  middle  plate  of  the  ethmoid  bone,  3  ihc 
vomer.  4,  6.  Between  these  is  the  hard  palaU-.  One  is  in  front  of  the  su- 
penor  maxillary  hone  ;  the  other  points  to  the  pokte  bone.  Towards  the 
antwior  part  is  seen  the  anterior  palatine  canal,  or  rather  about  half  of  it. 
6.  The  pterygoid  processes.  7.  The  right  condyle  of  the  occii.ilal  bone. 
9.  IB  opposite  the  right  half  of  the  foramen  magnum.— N.  B.  Ijmt:  sphe- 
noidal sinuses  are  marksd  above  and  behind  the  base  of  the  vomer. 
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quently  four,  arched  and  convoluted  bones  (spongy  bones),  The  spongy 
beneath  which  are  grooves  (meatus)  leading  from  before  back-  ^S^ 
wards.    The  superior  spongy  bone^  is  much  shorter  than  the  ^'meatoBf* 
others;  beneath  it  is  the  superior  meatus^^  into  which  will  be  superior; 
found  opening,  anteriorly,  a  foramen  from  the  posterior  eth- 
moidal cells,   and,   posteriorly,   the   spheno-palatine   foramen. 
The  middle  spongy  bone^  overhangs  the  middle  meatus,^  which  middle ; 
communicates  with  the  anterior  ethmoidal  cells ;    one  of  these 
cnrres  forwards  and  upwards,  and  is  continuous  with  the  fit>ntal 
dnus ;  more  posteriorly  is  situated  the  opening  of  the  maxil- 
lary sinus.     The  inferior  meatus,^  situated  below  the  inferior  inferior, 
spongy  bone,^^  between  it  and  the  floor  of  the  nasal  cavity,  is  The  open- 
necessarily  longer  than  the  others;   it  presents  anteriorly  the  >°8fi°to 
oriEce  of  the  nasal  canal. 


THE   FEOKTAL,    SPHENOIDAL,    AND    MAXILLARY    SINUSES. 

Tht  frontal  sinuses^  fig.  38,^^  correspond  with  the  super-  Sinnsea; 
ciliary  eminences  of  the  frontal  bone.     Of  considerable  size  in  ^^j^JJJ^' 
the  adult,  but  varying  in  different  individuals,  they  are  not  at  ous  sixe ; 
all  developed  in  the  foBtus.     They  are  divided  into  two,  some- 
times three,   compartments.      They  open  downwards  into  the 
middle  meatus  narium  through  the  anterior  ethmoidal  cells. 

The spherundal  sinuses^  fig.  88,^'  and  fig.  89,  two  in  number,  sphenoidal; 
are  placed  within  the  body  of  the  sphenoid  bone ;  these  also 
cannot  be  said  to  exist  in  in&ncy.  They  are  separated  by  a 
partition.  Above,  behind,  and  on  each  side,  they  are  bounded 
by  the  body  of  the  sphenoid  bone,  and  in  front  by  two  small 
spongy  bones.  They  communicate  with  the  posterior  ethmoidal 
sinuses. 

The  maanllary  sinus  (antrum  Highmori)  is  a  large  excava-  the  antrum 
tion  in  the  body  of  the  superior  maxillary  bone.     It  appears  at  ^j,J^?^" 
an  earlier  period  than  any  of  the  other  sinuses,  the  develope- 
ment  commencing  about  the  fourth  month  of  foetal  life.     Its 
foraiis  irregularly  pyramidal,  the  base  being  towards  the  nasal  its  form: 
cavity,    the  apex    corresponding    with    the    malar    tuberosity. 
Superiorly,  it  is  enclosed  by  the  orbital  plate  of  the  maxillary 
hone ;   and  in&riorly  by  its  palate  plate :  internally,   it  opens  iu  opening 
into  the  middle  meatus  of  the  nasal  cavity  by  a  foramen,  which,  30*^10  S«f 
though  it  appears  very  large  in  the  dry  bone  when  separated  upper  wall: 
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vanouB 
thickness 
of  its  boun- 
daries. 


from  its  connexions,  is  in  the  natnial  state  small,  being  little 
more  than  sufficient  for  the  admission  of  a  probe ;  this  diminu- 
tion of  size  is  caused  by  the  lower  edge  of  the  ethmoid,  the  in- 
ferior spongy  and  the  palate  bones,  and  also  by  a  fold  of  the 
mucous  membrane.  The  narrow  opening  is  placed  close  to 
the  upper  wall  of  the  cavity.  The  bony  plate  by  which  the 
antrum  is  separated  from  the  orbit  is  very  slender,  so  likewise  is 
the  partition  between  it  and  the  nasal  fossae ;  but  in  other  parts 
the  boundaries  of  the  cavity  have  considerable  thickness— -espe- 
cially the  superior  maxillary  bone  at  its  alveolar  border.  On 
the  removal  of  a  molar  tooth  it  will,  however,  be  found  that  its 
socket  is  separated  from  the  antrum  by  a  thin  partition  of 
bone. 


Thectar 
nium  anar 
logous  to 
▼ertebne. 


Adaptation 
of  the  bones 
to  the  con- 
tained nerv- 
ous centre. 


ANALOGY  BETWEEN  CRANL^  BONES  AND  VERTEBRA. 

Anatomists  have  at  all  times  perceived  and  recognised  the 
analogy  between  the  movable  and  motionless  pieces  of  the  spine 
— ^between  those  of  the  lumbar  and  dorsal  regions,  and  those  of 
the  sacrum  and  coccyx:  in  the  one,  as  well  as  in  the  other, 
similar  organic  elements  are  observed  to  exist,  variously  modi- 
fied, in  order  to  suit  special  purposes ;  but  it  is  only  of  late 
years  that  any  adequate  attention  has  been  directed  to  the 
points  of  similitude  which  exist  between  vertebrae,  properly  so 
called,  and  the  cranial  bones.  Many  persons  who  adopt,  with- 
out hesitation,  the  terms  false  or  pelvic  vertebrse,  as  applied  to 
the  sacrum  and  coccyx,  feel  a  repugnance  to  use  the  word  ftlse 
or  cranial,  as  applied  to  the  pieces  of  the  skull ;  and  deny,  per- 
haps, without  examination,  the  analogy  upon  which  it  is  found- 
ed, as  being  unnatuial  or  far-fetched.  We  have  numerous  in- 
stances of  the  harmony  that  subsists  between  containing  and 
contained  parts  throughout  the  economy;  in  no  case  is  it  more 
striking  than  in  the  relation  that  obtains  between  the  funda- 
mental part  of  the  osseous  structure  and  the  central  mass  of  the 
nervous  system.  The  spinal  canal  is  accumtely  adapted  in  its 
different  parts  to  the  nervous  cord  which  it  encloses.  In  the 
pelvic  region,  the  canal,  at  least  in  the  human  subject,  becomes 
narrow,  as  it  merely  encloses  nerves,  whilst  the  body  and  pro- 
cesses take  on  a  particular  developement  to  meet  a  special  pur- 
pose, that  of  forming  a  basis  of  support  for  the  rest  of  the 
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column.  This  seems  to  result  from  the  working  of  what  may 
be  teimed  a  principle  of  compensation  in  the  growth,  as  well  as 
in  the  action  of  parts ;  for  when  one  part  of  a  given  whole  is 
dereloped  to  excess  or  to  a  maximum,  others  will  remain  at  a 
minimam  or  atrophied :  thus  the  spinal  canal  and  the  arches  are 
at  their  minimum  in  the  sacrum  and  coccyx,  for  the  contained 
parts  are  there  at  a  low  point  of  developement ;  but  at  the 
opposite  end  of  the  column  the  reverse  obtains ;  the  contained 
parts,  viz.  tbe  central  parts  of  the  nervous  sytem,  are  evolved  in 
the  human  subject  to  the  greatest  extent,  and  so  must  the  con- 
taining parts  also  be.  The  portion  of  the  osseous  system  which 
corresponds  with  the  bodies  of  the  vertebrse  can,  therefore, 
luudly  be  recognised;  whilst  that  which  is  analogous  to  the  . 
arches  is  expanded  so  much  as  to  retain  but  a  slight  similitude 
to  them. 

If  we  take  the  occipital  bone,  and  examine  it  attentively,  we  The  ocdpi- 
sball  readily  perceive  in  it  all  the  elements  of  a  vertebra.     The  comMred  to 
foramen  magnum  is  the  counterpart  of  the  ring  of  a  vertebra,  a  vertebnu 
and  has  a  similar  relation  to  the  spinal  cord ;    the  basilar  pro- 
cess represents  the  body;    the  condyles  are  true  articulating 
processes ;  tbe  rough  surfaces  external  to  them,  and  which  give 
attachment  to  the  recti  laterales,  correspond  to  the  transverse 
processes;    the  vertical  ridge   extended  backwards  along  the  Thefint 
median  line,  from  the  foramen  to  the  occipital  protuberance,  is,  ^^  ^*'^" 
in  the  human  subject,  merely  a  rudiment  of  a  spinal  process ; 
but  in  the  dog,  bear,  and  badger,  it  forms  a  sharp  prominence 
veil  deserving  the  name  of  spine,  and  the  likeness  is  still  more 
striking  in  osseous  fishes :  finally,  the  broad  plates  on  each  side 
of  the  spine  represent  the  arches.    In  this  view  of  the  matter,  the 
occipital  bone  forms  the  first  false  vertebra  of  the  cranial  region. 

In  the  second  cmnial  piece  or  vertebra,  it  must  be  admitted  The  second 
that  the  analogies  are  not  so  striking ;  but  when  we  recollect  J^^  "^^^ 
tliat  the  cavity  of  the  skull,  if  examined  in  the  different  orders 
of  animals,  enlarges  in  proportion  as  the  brain  acquires  an  in- 
^^rease  of  developement,  and  that  this  enlargement  attains  its 
maximum  in  the  human  subject,  we  shall  at  once  find  sufficient 
^^^san  to  expect  that  the  parts  corresponding  with  the  vertebral 
arches  should,  in  this  region,  be  greatly  evolved,  while  the  rest 
are  in  a  manner  atrophied.  The  parietal  bones,  with  the  squa- 
mous part  of  the  temporal  and  the  great  wings  of  the  sphenoid, 
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liazly  adapted  to  the  erect  attitude.  Its  pyramidal  form  and 
enlarged  base  fit  it  to  sustain  the  saperincombeiit  weight  ;  and 
by  means  of  the  different  cnnrataies  whidi  it  presents,  a  con- 
siderable range  of  motion  is  allowed  to  the  tnmk,  the  centre  of 
grarity  being  still  supported  within  the  base.  The  form  of  the 
thorax  is  also  peculiar.  Shallow  and  compressed  firom  before 
backwards,  it  is  broad  and  expanded  fiom  side  to  side ;  by  which 
means  the  preponderance  of  the  trunk  forwards  is  considerably 
lessened.  The  sternum,  though  broad,  is  Tery  sh<^,  so  that  a 
considerable  space  intervenes  between  it  and  the  pubes,  which  is 
occupied  solely  by  muscular  parts.  But  in  quadrupeds,  the 
thorax  is  compressed  and  flattened  laterally,  becoming  gradually 
narrower  towards  the  sternum,  which  is  prominent  and  keel- 
shaped,  so  that  the  breadth  irom  this  latter  bone  to  the  spine  is 
much  greater  than  that  from  side  to  side.  This  conformation, 
together  with  the  absence  of  clavicles  in  true  quadrupeds,  en- 
ables the  anterior  extremities  to  approach  closely  together,  and 
£dl  perpendicularly  downwards  beneath  the  trunk,  so  as  to  give 
it  a  steady  support.  The  sternum  is  elongated  in  these  animals, 
and  the  ribs  pass  from  the  spine  to  that  bone  so  directly,  without 
making  any  angle,  that  they  approach  near  to  the  cristas  of  the 
ilia,  and  thereby  increase  the  extent  of  firm  support  necessary  to 
sustain  the  weight  of  the  viscera.  Even  with  these  advantages, 
the  muscles  of  the  abdomen  would  be  inadequate  to  the  sup- 
port of  its  contents,  were  they  not  assisted  by  a  layer  of  elastic 
substance,  which  is  placed  over  their  entire  extent,  and  which  of 
itself  marks  their  destination  for  the  prone  position. 

Though  the  upper  and  lower  extremities  present  several 
points  of  similitude,  they  yet  may  be  contrasted  so  as  to  show 
that  they  are  adapted  to  totally  different  purposes.  It  is  quite 
obvious  that  the  scapula  and  os  innominatum,  the  humerus  and 
the  femur,  the  bones  of  the  fore-arm  and  those  of  the  leg,  the 
hand  and  the  foot,  are  respectively  constructed  on  the  same 
plan ;  but  the  differences  which  they  present  indicate  a  differ- 
ence of  function. 

The  scapulse,  placed  on  the  supero-posterior  part  of  the  trunk, 
are  borne  off  by  the  clavicles ;  their  glenoid  cavities  are  directed 
forwards  and  outwards,  so  that  the  arms,  which  are,  as  it  were, 
appended  to  them,  are  fitted  to  enjoy  a  considerable  degree  of 
motion  in  the  anterior  and  lateral  directions.     But  in  true  quad- 
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ropeds  the  glenoid  cavities  look  downwards,  and  are  approxi- 
mated cloeely  together,  so  that  the  thoracic  limbs,  which  are 
vticolated  with  them,  descend  beneath  the  fore  part  of  the 
tnnk ;  and,  as  thej  are  thus  calculated  to  support  its  weight, 
tbej  possess  little  lateral  motion.  The  glenoid  cavity  in  man 
is  quite  shallow,  so  that  the  globular  head  of  the  humerus  is 
merely  applied  to  its  surface;  but  the  acetabulum  is  a  deep 
cup-like  cavity,  indicating  a  quite  different  destination  in  the 
two  joints.  The  breadth  of  the  articular  surfaces  of  the  knee- 
joint,  and  the  peculiar  conformation  of  the  ankle-joint,  as  con- 
trasted with  the  elbow  and  wrist,  are  abundantly  sufficient  to 
slow  that  fixity  and  strength  have  been  designed  in  the  one, 
mobility  in  the  other.  This  difference  is,  if  possible,  more 
strongly  marked  in  the  conformation  of  the  hand  and  foot :  the  The  hand 
letter,  as  has  been  already  observed,  being  intended  to  support  ^  ^^^' 
the  body,  is  placed  at  right  angles  beneath  the  leg ;  the  former 
is  continuous  with  the  line  of  direction  of  the  fore-arm,  other- 
vise  it  could  not  be  guided  with  sufficient  precision  to  the  differ- 
ent objects  which  it  is  intended  to  seize.  The  tarsal  bones  are 
large,  firm,  and  strong ;  those  of  the  metatarsus  are  also  thick 
tnd  laige,  and  placed  all  in  a  line.  That  which  supports  the 
great  toe,  being  the  stoutest  of  all  and  almost  immovable, 
nnges  with  the  others.  But  the  metacarpal  bones  are  quite 
differently  disposed ;  that  which  supports  the  thumb  admits  of 
considemble  motion  in  every  direction,  so  as  to  perform  a  com- 
plete citcumduction,  and  is  placed  so  much  out  of  line  with  the 
others  that  it  can  be  opposed  to  them,  as  in  grasping  different 
objects.  The  hand  and  foot  may  be  considered  as  divisible 
each  into  two  parts,  differing  in  their  degrees  of  mobility,  viz. 
the  digital  phalanges,  and  the  row  of  bones  which  sustains 
them.  The  moveable  phalanges  of  the  hand  are  as  long  as  the 
carpal  and  metacarpal  bones  taken  together ;  but  in  the  foot, 
they  are  not  a  third  of  the  length  of  the  tarsal  and  metatarsal 


No  part  of  the  osseous  system  of  man  affords  more  striking 
evidence  of  his   adaptation  for   the    erect  posture  than  the 

eranium.    Resting  on  the  summit  of  the  vertebral  column,  the  Position  of 

line  of  its  base  forms  a  right  angle  with  that  of  the  column  \^l  vCTte-°" 

Itself,  which  thus  affords  it  a  firm  support.     The  condyles,  or  brai  column, 
points  of  articulation,  are  situated  very  near  the  centre  of  its 
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CAMPER'S  FACIAL  LINES. 
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base,  being,  however,  a  little  nearer  to  the  occipital  protube- 
rance than  to  the  anterior  surface  of  the  jaws ;  by  this  arrange- 
ment very  little  active  power  is  required  to  maintain  it  in  cqui^ 
librio.*     In  other  animals  the  condyles  are  placed  much  further 
back  ;   so  that,  instead  of  resting  on  the  column^  the  skull  is,  as 
it  were,  appended   to  its  extremity,   and  is  sustained  by  an 
elastic  substance,  (ligamentum  nuchse,)  which  is  attached  by 
one  extremity  to  the  spinous  processes  of  the  vertebm,  and  by 
the  other  to  the  occipital  protuberance.     The  head,  as  has  been 
already  observed,  is  composed  of  two  parts,  the  cranium  and 
iace ;  the  one  being  intended  to  contain  the  bnun — ^the  material 
instrument  of  the  mind;    the  other  to  enclose  the  oigans  of 
sight,  smell,  and  taste.     The  more  the  organs  of  smell  and  taste 
are  developed  the  greater  is  the  size  of  the  face,  and  the  greater 
its  relative  proportion  to  the  cranium.     On  the  contrary,  the 
larger  the  brain,  the  greater  must  be  the  capacity  of  the  skulls 
and  the  greater  its  proportion  to  the  face.     On  this  principle,  a 
large  cranium  and  a  small  face  indicate  a  large  brain  with  a  re- 
stricted developement  of  the  sense  of  smell  and  taste ;    but  a 
small  cranium  and  a  large  face  mark  an  opposite  conformation. 
The  character  and  nature  of  animals  is  determined  by  the  d^^ee 
of  energy  with  which  their  different  functions  are  performed ; 
they  are  guided  and  impelled  by  some  leading  propensity  or 
disposition ;  and  as  the  cranium  and  fiice  bear  to  the  brain  and 
oigans  of  sense  the  relation  of  containing  and  contained  parts, 
the  study  of  their  relative  proportions  is  one  of  great  interest  to 
the  naturalist,  inasmuch  as  they  serve  as  indices  of  the  fiuulUes, 
instincts,  and  capabilities  of  different  individuals  as  well  as  of 
classes. 

Several  methods  have  been  suggested  for  determining  the  pro- 
portion of  the  cranium  to  the  face;  the  simplest  is  that  of 
Camper.  If  a  line  be  drawn  upwards  from  the  side  of  the  chio, 
over  the  most  prominent  part  of  the  forehead,  it  will  form  ao 
angle  with  a  horizontal  line  drawn  backwards  over  the  external 
auditory  foramen  from  the  margin  of  the  anterior  nares ;  the  size 
of  the  angle  will  indicate  the  degree  of  developement  of  the 
cranium  and  brain,  as  compared  with  that  of  the  &ce  and  oigans 


*  Lawrence  on  the  Characters  of  the  Human  Head,  passim. 
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of  seDse.      In  the  crocodile  these  lines  are  so  nearly  coincident 
that  there  is  scarcely  any  appreciable  angle. 

In  the  Horse  it  measures*  .     .     .     23^ 
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Dog      ... 

Ouran-outangt 
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Thus  we  find  man  at  the  top  of  the  scale  of  animated  beings, 
distinguished  from  all  the  rest,  as  well  by  his  external  con- 
foimation  as  bj  his  internal  organization.     When  the  mind  has 
passed  in  review  the  many  links  of  the  chain  which  connects  the 
lowest  with  the  highest — ^the  mere  animated  dot,  with  man  the 
lord  of  the  creation,  it  cannot  &il  to  be  struck  with  astonish- 
ment at  the  immense  chasm  which  separates  them.     Yet,  when 
ttch  link  of  the  chain  is  compared  with  that  which  precedes 
uid  follows  it,  the  transition  from  the  one  to  the  other  is  found 
to  be  so  gradual  as  to  be  almost  imperceptible.     So  easy  are 
tke  steps  of  ascent  from  the  organization  of  the  higher  orders  of 
the  quadrumana,  up  to  the  human  species,  that  even  Linnaeus 
felt  it  difficult  to  assign  the  specific  characters  by  which  man  is 
distinguishable  from  all  others ;  but  any  doubt  that  may  have 
existed  on  this  subject  has  been  long  since  removed.      The 
phjsicsl  and  moral  attributes  of  man  are  universally  recognised 
^  sufficient  to  elevate  him  much  further  from  the  higher  mam- 
malia than  these  are  from  the  classes  beneath  them ;  and  in  the 
opinion  of  Cuvier,J  he  should  be  considered  not  merely  as  a 
distinct  species,  but  even  as  forming  a  separate  order  by  him- 
8^".    Whether,  then,  with  the  zoologist,  we  consider  the  physi- 
^  conformation  of  man  as  compared  with  that  of  other  animals, 
%  witb  the  moralist,  reflect  on  his  mental  powers  and  high 
destination,  we  can  scarcely  refrain  from  saying,  with  the  poet, 

Sanctius  his  animal  mentisque  capacius  altsB 
Dcerat  adhuc,  et  quod  dominari  in  csetera  possit^ 
Natus  est  homo. 


*  Cuvicr,  Lemons  d* Anatomic  Compar^e,  torn,  ii,  p.  8. 
t  Lawrence  on  Nat.  Hist,  of  Man. 
X  R^gne  Animal,  torn.  i.  p.  81. 
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THE  THORAX. 

Thetliamx;       't^  ^^  composition  of  the  thoracic  portion  of  the  skeleton, 
"'h'hf"     ^8'  ***'  ^"'*'  *^^  Bteraum  and  ribs,  which  are  proper  and  peculiar 


to  it,  and  the  verlcbrec,  which  are  common  to  it  and  other  parts. 
The  latter  have  been  already  described. 


THE  STERNOM  AND  ENSIFORM  CARTILAGE. 

The  sternum  (os  pectoris :  xipboides)  is  situated  in  the  me- 
dian line,  at  the  fore  part  of  the  thorax :  >  *  it  is  fiat  and  narrow, 
but  not  of  equal  width  in  its  entire  extent,  being  broad  at  its 
upper  part,  then  narrowed  somewhat,  after  which  it  widens  a 
little ;  finally  it  becomes  compressed  and  narrow  where  it  joins 


•  A  front  view  of  the  bones  of  the  thorax,  vh.  tlie  doreal  vertehnc,  ihe 
Btenmni,  and  the  ribs,  with  their  cartilages.  1.  The  first  piece  of  the  ster- 
num. 2,  is  placed  oppoeite  the  point  at  which  a  rih  is  join^  to  the  sternmn. 
3,  is  c1o»c  to  one  of  the  articular  Rurfaces  which  the  steraiim  has  for  the  cla- 
vicle. 4,  is  on  the  middle  of  the  second  piece  of  tlie  sternum.  5.  The 
ensifonn  cartilage.  6.  Tlic  groove  which  marks  the  lower  margin  of  ■  rib. 
7.  The  posterior  end  of  a  rib.  8.  Its  neck.  8.  Tlie  tubercle.  10.  Tlir 
cartilage.  12.  The  firat  rib.  13.  Its  tuberostt;.  14.  The  firat  dorsal  ver- 
tebra.    16.  The  eleventh ;  and  16.  the  hut  rib. 
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the  ensifonn  cartilage.      Its  direction  is  oblique  from  above  and  direc- 
downwutk  and  forwards ;  and  the  inclination  forwards,  together  ^^^^ 
with  the  curve  backwards  in  the  dorsal  part  of  the  vertebral 
colomn,  causes  a  considerable  increase  in  the  antero-posterior 
diameter  of  the  thorax.     We  have  to  consider  successively  its 
sor&ces,  extremities,  and  borders. 

The  anterior  surface^  slightly  convex,  and  subjacent  to  the  lumrfiioes; 
sldn,  gives  attachment  to  the  aponeurosis  of  the  pectoraUs  major  ^^^^ 
and  to  the  stemo-mastoid  muscles,  and  is  marked  by  four  trans-  linef; 
Terse  lines,  indicating  its  original  division  into  five  pieces*     The 
onion  between  the  first  and  second  of  these  pieces  (correspond- 
ing with  the  insertion  of  the  second  costal  cartilages)  is  fre- 
quently cartilaginous  even  in  adult  age. 

The  pasttrior  surface^  somewhat  concave,  looks  backwards,  potterior. 
towards  the  cavity  of  the  thorax,  and  gives  attachment,  supe- 
riorly, to  the  stemo-hyoideus  and  stemo-thyroideus  muscles; 
inferiorly,  to  the  triangularis  stemi.  Along  the  middle  line  it 
conesponds  with  the  interval  left  by  the  divergence  of  the  two 
pleurae  (anterior  mediastinum). 

The  borders  are  thick,  and  marked  on  each  side  by  seven  Lateral 
angular  depressions  for  the  reception  of  the  cartilages  of  the  true  "**»«»»• 
nbs,  vhich  give  them  a  notched  or  serrated  appearance. 

The  superior  extremity^  broad  and  thick,  is  slightly  excavated  The  upper 
from  side  to  side,  and  presents  at  each  comer  a  depression  for  ^°^' 
the  reception  of  the  sternal  end  of  the  clavicle. 

The  sternum,  in  early  in&ncy,  is  divided  into  several  pieces, 
but  in  adult  age  two  only  remain  distinct.  These  two  pieces, 
^th  the  ensifonn  appendage,  at  one  time  received  names  de-' 
rived  from  an  imputed  likeness  of  the  whole  to  a  sword ;  but 
tbe  last-mentioned  part  now  alone  retains  the  designation 
grounded  on  this  circumstance.* 

The  first  division  of  the  sternum^  (manubrium  or  handle)  Thefirat 
is  broader  and  thicker  than  the  other ;  its  form  is  nearly  square ;  P'**®' 

*  Vesalins,  while  stating  that  otheis  regarded  the  sternum  and  ensirorm 
caniW  ftfi  resembling  a  sword,  prefers  to  compare  the  pieces  of  the  sternmn 
to  the  handle  only  of  that  weapon,  adding,  in  support  of  his  view,  the  curi- 
^^  reajwn^  thus  expressed,  (Lib.  i.  p.  116,)  "  Secundum  autero  os,  illi  parti 
congniit,  quam  manus  tota  intus  complectitur,  in  (jua  sinus  costarum  carti-* 
^inibus  parati,  eum  prsestant  usum.  quem  in  gladiis  ex  manubry  asperitate 
<\^niQU8,  quotics  intortis  nodosisq  funiculis,  aut  scabra  piscis  eute,  illud 
f^Wuci  coiamus." 
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its  kteral  margins,  thin  and  oblique,  present  each  an  oblong  de- 
pression,' which  receives  the  cartilage  of  the  first  rib ;  and  at 
each  inferior  angle  may  be  observed  an  articular  half  notch, 
which  articulates  with  the  second  rib.  The  superior  border  is 
hollowed,  and  hence  the  names  incisura  9fmilunari8  or  furcuia^ 
which  have  been  applied  to  iU  At  the  angles  which  bound  it 
are  the  fossse,^  which  articulate  with  the  clavicles,  as  has  been 
already  stated.  The  inferior  border  is  straight,  and  united  to 
the  upper  extremity  of  the  second  piece. 

The  second  piece,^  (the  body,)  much  longer  than  the  first,  is 
marked  on  its  anterior  surface  by  some  transverse  lines,  which 
indicate  its  original  division  into  separate  portions.  Both  sur- 
feces  are  nearly  flat.  The  upper  border  is  narrow,  correspond* 
ing  in  breadth  with  the  termination  of  the  first  bone,  with  which 
it  is  connected  by  cartilage.  The  lateral  margins  present  each 
five  notches  for  the  reception  of  the  cartilages  of  the  five  lower 
true  ribs,  and  a  half  notch  superiorly,  which,  with  a  similar  de- 
pression in  the  first  piece,  forms  a  cavity  for  the  second  costal 
cartilage.  The  five  inferior  notches  approach  one  another  more 
closely  in  proportion  as  they  are  situated  lower  down,  and  part 
of  the  last  is  occasionally  made  up  by  the  ensiform  cartilage. 

If  the  sternum  is  examined  in  several  adult  skeletons,  it  will 
be  found  to  differ  in  form, — i.  e.  in  the  length  of  its  parts,  as  well 
as  in  its  breadth  at  given  points; — but  these  differences  are 
very  various,  and.  are  not  so  considerable  as  to  require  detailed 
notice.  Other  peculiarities,  less  frequently  met  with,  and  of 
more  importance, — such  as  divisions  running  through  the  bone, 
and  perforations  of  its  substance, — ^will  be  treated  of  more  con- 
veniently in  the  account  to  be  given  of  the  ossification ;  for  there 
the  manner  of  their  production  can  be  explained  by  reference  to 
the  process  of  growth. 

The  inferior  extremity  of  the  sternum,  thin  and  elongated, 
gives  attachment  to  a  cartilaginous  appendix,^  called  the  ensi- 
form or  ociphoid  (|/^o^,  a  sword ;  uiog)  cartilage,  which  in  most 
cases  remains  in  the  cartilaginous  state  until  an  advanced  period 
of  life.  Its  form  varies  considerably  in  different  individuals: 
and  it  is  sometimes  bent  forwards,  sometimes  in  the  opposite 
direction,  and  sometimes  pierced  by  a  hole  at  its  centre  (fig.  41, 
A,  B,  d).  It  gives  attachment  to  the  aponeurosis  of  the  abdomi- 
nal muscles. 
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Artimdation: — The  sternam  articalates  by  its  aides  with  the  ConiieiioD 
ortiligesaf  the  true  ribs,— TbjiU  upper  uiglea  with  the  clavicles,  J^Ju_"  " 
ud  bj  the  lower  end  it  is  connected  to  the  enaifomt  caitilage. 

Wlien  sKved  sctdsb,  this  bone  presents  a  considemble  quantity  D»p<Hui.Hi 
of  loose  spongy  texture  in  its  interior,  with  a  very  thin  lamella  "^'^J^f^" 
(^compact  tissue  on  its  ontside ; —hence  it  is  very  light.  tun. 

OuificatioH. — ^As  &r  as  the  middle  of  fcetal  life,  or  a  little  0»ific»- 
bter,  the  sternum  is  altogether  cartilage  (fig.  41,  a).     After  g°t^tir>n  of 
that  time  the  ossification  begins  with  the  formation  of  osseoua  the  uudei. 
gnnnles  in  the  middle  of  the  inteirals  between  the  points  at 
vhich  the  auiilages  of  the  ribs  are  connected.     There  arc  five  of 
these  tor  the  Btemiun  exclusive  of  the  enaiform  appendage,  and  Time  of 
the;  form  as  many  pieces.    The  process  of  ossification  makea  p^^. 

Fig.  41.t 


its  appearance  in  the  first  piece  between  the  fidh  and  sixth 
DODthg,  and  soon  following  in  the  second  and  the  third,  it  reaches 
the  fourth  at  the  end  of  fatal  life.  The  ohbcoub  centre  of  the 
last  (fiflh)  varies  considerably  in  the  time  of  its  appearance.  It 
maj  be  found  soon  after  birth,  and  may  not  be  visible  for  a 
considenble  time  (one  or  two  years)  after  that  period. 
In  many  cases  one  or  more  of  the  divisions  of  the  sternum  Varisticiun 

t  VirimiB  conditions  of  the  stcnium  are  representod  in  these  figures. 
^^xfHe  dcMtibed  iDcidcntally  in  the  text.  1.  The  ohscoiih  nucleus  of  the 
first  piece.  1',  Several  granules  for  the  same.  2,  Thnt  of  the  second  iiiecu. 
3,  4.  noiie  of  the  third  and  fourth.  3',  4'.  Double  nuclei  for  the  atiue, 
*  The  epi-ttenul  gisuules. 
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are  fonned  from  more  nudei  than  one,  and  there  are  peculiaiities 
with  respect  to  the  number  and  position  of  these  additional 
granules  which  require  notice. 

The  first  piece  has  often  two  points  of  ossification,  placed 
usually  one  above  the  other ;  and  it  has  been  found  to  possess 
three.  A  number,  which  I  believe  to  be  very  unusual  (six},  are 
contained  in  the  preparation  represented  in  figure  d,  !'•  The 
second  has  not  often  more  than  a  single  granule  (b,  b^), 
but  the  third,  fourth,  and  fifth  divisions  are  firequently  fonned 
from  two  nuclei,  which  are  placed  laterally  with  respect  to  one 
another, — ^not  vertically,  as  occurs  in  the  first  piece  (d,''  *'). 

The  presence  of  two  points  of  ossification  having  the  relative 
position  mentioned,  accounts  for  the  vertical  division  somethnes 
found  to  run  through  one  or  more  of  the  sternal  pieces ;  and 
the  occurrence  of  a  hole,  of  various  size,  occasionally  met  with 
in  the  middle  of  the  sternum,  is  explained  by  reference  to 
the  same  peculiarity  in  the  manner  of  growth.      Thus: — in 
the  ordinary  course  the  ossification  extending  uninterruptedly 
inwards  from  their  nuclei  the  lateral  parts  meet  and  join  to 
form  a  single  piece  before  junction  takes  place  with  the  piece 
immediately  above  or  below.     But  supposing  the  formation  of 
bone  to  cease  when  the  parts  are  close  together,  the  division 
which  in  all  such  cases  exists  for  a  time  will  become  pennanent, 
and  if  the  growth  should  cease  sooner,  a  larger  interspace  (a 
hole)  will  be  the  result  (fig.  41,  s).      Further,  if  the  intemip- 
tion  to  the  progress  of  ossification  should  occur  at  the  point 
where  the  lateral  parts  of  two  sternal  pieces  would  meet,  the 
hole  is  likely  to  have  considerable  size,  for  it  may  then  result 
from  an   ^^arrest  of  the  developement^^  proceeding  from  four 
centres,— each  contributing  a  part. 

The  five  pieces  of  the  sternum  constructed  in  the  manner 
above  detailed  begin  to  join  At  the  lower  end  of  the  bone.  The 
fifth  piece  is  joined  to  the  fourth  soon  after  puberty,  the  fourth 
and  the  third  are  united  between  twenty  and  twenty-five  years 
of  age,  atid  the  body  of  the  sternum  is  usually  not  completed 
by  the  junction  of  the  third  piece  to  the  second  before  thirty- 
five  or  forty  years.  Lastly,  the  first  division  does  not  in  gene- 
ral join  with  the  rest  of  the  sternum  at  any  period ;  but  should 
its  union  happen  to  take  place,  it  is  only  to  be  met  with  in  old 
age. 
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To  the  centres  of  oesification  here  described  M.  Brechetf  has 
added  two  small  epi-stemal  gmnules,  whose  position  is  suffi-  Epi-stemai 
cientlj  shown  in  the  indication  of  them  given  in  figure  e.*  *  ""*^*** 
They  occur  only  at  lather  advanced  periods  of  life ;  but  they 
do  not  appear  to  be  constant. 

The  ensiform  appendage  begins  to  ossify  some  years  after  Enufonn 
birth, — ^the  time  in  difierent  cases  varying,  according  to  the  ob-  *PP«^^*- 
serY&tion  of  B^lard,  between  two  years  and  fifteen  or  eighteen. 
The  ossification  proceeds  from  a  single  centre  situated  at  the 
upper  part,  and  finom  this  it  gradually  extends  downwards ;  but 
in  most  instances  a  portion  remains  cartilaginous  even  in  very 
advanced  age. 

THE  BIBS  AND  THEIB  CABTILAGES. 

The  ribs  (costae^)  extend  finom  the  dorsal  portion  of  the  The  ribs; 
vcrtelHal  column  to  the  sternum,  forming  arches,  which  enclose  ^ffjivided 
the  lateral  parts  of  the  thorax.     They  are  usually  twelve  in  into  tme 
number  at  each  side,  but  cases  occasionally  occur  in  which  the  "^         ' 
number  is  augmented  by  the  addition  of  a  cervical  or  a  lumbar 
rib,  to  which  reference  has  already  been  made  in  describing  the 
vertebrse  of  those  regions.    The  number  may  also  be  diminished 
to  eleven.     I  have  lately  seen  an  instance  in  which  this  diminu- 
tion was  accompanied  with  the  absence  of  a  dorsal  vertebm* 
The  seven  superior  pairs,  which  are  united  by  means  of  cartila- 
ginous prolongations  to  the  sternum,  are  called  sternal  or  true 
nbs;  the  remaining  five,  which  are  not  prolonged  to  the  ster- 
num, being  denominated  asternal  or  false  ribs. 

The  ribs  do  not  arch  uniformly  irom  the  vertebral  column  their  direc- 
toirards  the  sternum :  the  greater  number  consist  of  parts  of  two  ****"* 
circles  or  arches  of  different  diameters,  the  anterior  being  much 
the  laiger.     Thus  the  rib,  directed  at  first  backwards  from  its 
connexion  with  the  bodies  of  the  vertebrae,  reaches  and  is  sup- 
ported by  the  transverse  process  (which  in  the  dorsal  region  is 


t  "  Rechcrches  sur  diffdrentes  Pieces  du  Squelette  des  Animaux  Vcrt^ 
bres,"  &c.  in  "  Annales  des  Sciences  NatureUes,"  2"  S^rie,  t.  10  (Zoolo- 
gie),p.91. 

J  "  As  if  they  were  custodes  of  thosenrincipal  organs  of  the  animal  ma- 
cKine,  the  heart  and  lungs." — Monro,  "  Tne  Anatomy  of  the  Humane  Bones," 
p.  2W.-Edinb.  1726. 
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inclined  backwards);  after  leaving  the  exiremitj  of  ibis  process, 
it  turns  abruptly  outwards,  and  finally  is  directed  forward  to- 
wards the  sternum. 

In  their  length,  breadth,  and  direction,  these  bones  piesent 
several  varieties.  From  the  first  to  the  eighth  their  length  sac- 
cessively  increases,  whilst  from  the  ninth  to  the  twelfth  they 
gradually  decrease,  so  that  the  last  is  very  little  longer  than  the 
first. 

Their  breadth,  considered  in  the  whole  series,  diminishes 
gradually  from  the  first  to  the  twelfth;  but  in  each  rib  it  is 
greatest  towards  its  external'  extremity. 

As  to  their  direction  in  reference  to  the  vertebral  column, 
the  first  forms  almost  a  right  angle  with  it,  and  the  succeeding 
ones  gradually  incline  downwards,  so  that  their  anterior  ex- 
tremity is  lower  than  the  posterior.  The  body  of  all  the  ribs, 
except  the  first,  is,  as  it  were,  twisted  on  itself,  so  that  their 
two  extremities  cannot  be  made  to  rest  at  the  same  time  od  a 
plane  surfitce. 

These  bones  present  two  surfiices,  two  borders,  and  two  ex- 
tremities. 

The  external  sur&ce  is  convex  and  smooth.  The  internal  is 
concave,  and  corresponds  with  the  pleura. 

The  superior  border,  smooth  and  rounded,  gives  attachment 
to  the  intercostal  muscles ;  the  inferior  is  marked  on  its  inner 
aspect  by  a  groove  (sulcus  oostalis),  fig.  40,^  which  is  com- 
monly said  to  be  for  the  lodgment  of  the  intercostal  vessels,  and 
also  gives  attachment  to  the  intercostal  muscles. 

The  posterior  extremity,^  somewhat  rounded  and  thicker 
than  the  other  parts  of  the  rib,  and  hence  denominated  its  head, 
(capitulum  costse,)  presents  (except  in  the  instances  to  be  pre- 
sently stated)  two  articular  feces  (separated  by  a  slight  ridge) 
which  articulate  with  the  corresponding  small  sur&ces  on  the 
bodies  of  the  dorsal  vertebree ;  the  head  is  supported  by  a  nar- 
row round  part,®  or  neck^  terminated  externally  by  a  tubcrck, 
(tuberosity,  tuberculum  costse,)^  which  is  smooth  in  one  part 
for  its  articulation  with  the  transverse  process  of  the  lower  of  tie 
two  vertebrsD  to  which  the  head  is  connected,  and  rough  in  the 
other  for  the  insertion  of  the  posterior  costo-transverse  ligamenl* 

The  anterior  extremity  is  broad,  flat,  and  hollowed  at  its  tip 
into  an  oval  pit,  into  which  is  implanted  the  costal  cartilage. 

Between  the  tuberosity  and  the  most  convex  part  of  the  body 
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of  each  rib  is  a  rough  line,  marking  what  is  termed  its  angle.  Angle. 
The  distance  of  the  angle  from  the  tuberosity  increases  gradu- 
allj  from  the  second  to  the  eleventh  inclusive.     In  the  last  it  is 
not  perceptible :  in  the  first  it  is  not  distinguishable  from  the 
tuberosity. 

The  firat  two  and  the  last  two  ribs  present  some  peculiarities  Ribs  hav- 
doerring  of  notice.  ^^ 

The  ^rst  rib  ^   is  shorter  and  broader  than  either  of  the  the  fint, 

succeeding  ones,  its  direction  is  nearly  horizontal ;  its  body  not 

being  twisted,  as  is  the  case  in  other  ribs,  it  lies  evenly  when 

placed  on  a  plane  surfiice.     One  surfiice  looks  upwards,  and  is 

marked  by  two  very  slight  depressions  (over  which  slide  the 

snbelaTian  vessels),   and  an  intervening  roughness,  sometimes 

well  marked,  which   indicates  the  attachment  of  the  scalenus 

anticns  muscle.     The  other  sur&ce  looks  downwards,  towards 

the  cavity  of  the  thorax.     The  external  border,  convex  and 

rounded,  is  surmounted  by  the  tuberositv;^'  the  internal  is  thin, 

and  forms  the  mai^n  of  the  buperior  aperture  of  the  thorax. 

The  anterior  extremity  is  broad  and  thick ;   the  headj  which 

articulates  with  the  first  dorsal  vertebra,^^  is  small,  presents  an 

undivided  articular  sur&ce,  and  is  supported  by  a  slender  neck. 

The  second  is  longer  than  the  first,  and  presents  externally  second, 
a  prominent  line  for  the  attachment  of  the  serratus  magnus ; 
its  internal  surface  is  somewhat  grooved  posteriorly. 

The  eleventh}^  has  no  groove  on  its  inferior  border,  nor  a  eleyentb, 
tubercle,  as  it  is  not  articulated  with  the  transverse  process ;  its 
angle  is  scarcely  perceptible,  and  the  head  has  but  one  articulat- 
ing sorfece.     The  cartilage  by  which  its  anterior  extremity  ends 
is  unconnected  with  those  of  the  other  ribs. 

The  iweljlh^^  differs  little  from  the  precedmg  one,  except  twelfth. 
in  being  shorter;  it  has  neither  angle,  tubercle,  nor  groove,  and 
as  its  anterior  extremity,  which  is  pointed,  seems  loose  and  un- 
attached, it  is  called  a  floating  rib.     The  same  designation  has 
likewise  been  applied  to  the  eleventh  rib. 

Osnfication  begins  in  the  ribs  at  a  very  early  period — some-  Ossiiicfir 
what  before  it  has  made  its  appearance  in  the  vertebra,  and  the  ^°^j^™® 
deposit  of  osseous  matter  extends  rapidly  over  them.      Each  mencemcut. 
rib  (with  exceptions  to  be  presently  noticed)  is  formed  from  one  Principal 
principal  piece  (fig.  42,*)  and  two  epiphyses.  P*®**' 

The  epiphyses  are  small  and  thin,  and  one  of  them,  which  in  Epiphyses. 
most  ribs  is  slightly  angular  in  shape,   belongs  to  the  head, 
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Fig.  42 .• 


(fig.42,«);tlie 
other,  to  the 
tubercle,  (fig. 
42,').  Their 
growth  com- 
mences be- 
tween the  six- 
teenth and  the 
twentieth  year 
of    age,    and 

they  are  united  to  the  rest  of  the  bone  a  few  yean  after, — about 

the  twenty-fifth. 

The  kst  two  or  three  ribs  want  the  epiphysis  of  the  tub^e. 
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COSTAL  CAKTILAGES. 

These  cartilages  (fig.  40,^^ — the  numbers  are  omitted  upoD 
the  others  to  avoid  complexity  in  the  drawing)  are  twelve  io 
number,  like  the  ribs,  of  which  they  form  the  elastic  continua- 
tion ;  their  breadth  diminishes  gradually  from  the  first  to  the 
last,  whilst  the  length  increases  as  fiu*  as  to  the  seventh,  after 
which  it  becomes  less  in  each  succeeding  one.     Their  line  of 
direction  also  varies  considerably.    The  first  descends  a  little, 
the  second  is  horizontal,  and  all  the  rest  ascend  more  and  more 
as  they  are  situated  lower  down.     The  external  or  costal  extre- 
mity, convex  and  unequal,  is  implanted  into  the  end  of  tbe 
corresponding  rib.     The  internal  extremities  of  the  cartilages  of 
the  true  ribs,  smaller  than  the  external,  and  somewhat  poioted, 
are  articulated  with  corresponding  angular  surfiices  on  the  sides 
of  the  sternum;  each  of  the  cartilages  of  the  firat  three  tsise 
ribs,  becoming  slender  towards  its  extremity,  is  attached  to  and 
blended  with  the  lower  border  of  that  which  is  next  above  it; 
in  the  last  two  it  is  pointed  and  unattached. 

The  first  cartilage  usually  becomes  more  or  less  ossified  in 
adult  age,  and  at  this  period  it  is  often  connected  to  the  ster- 
num by  bone.  After  the  middle  of  life,  osseous  matter  is  like- 
wise deposited  to  a  greater  or  less  extent  in  the  other  cartilages; 

♦  One  of  the  last  true  ribs.  1.  The  principal  piece.  2.  The  epiphysis 
of  the  heacl.  3,  The  epiphysis  for  the  tubercle.  N,  B.  ITie  epiphyses  arc 
represented  of  somewhat  too  large  size. 


attach- 
menU. 
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and  it  is  apparent  at  a  later  period  in  those  of  the  fiilse  than  of 
the  trae  riba. 

These  observations  apply  to  the  male  body;  for  in  the  female  in  the  male 
the  process  of  ossification  does  not  affect  the  cartilages  until  old  "*^  f«mai<^- 
9ge  has  arrived,  and  it  always  affects  a  comparatively  small 
somber,  if  it  should  happen  to  extend  beyond  the  first,  which 
commoDly  is  not  the  case. 

Attachments  of  muscles  to  the  ribs  and  their  cartilages, —  Mugailar 
The  two  layers  of  intercostals  to  the  contiguous  borders  of  all 
the  ribs;  the  scaleni  to  the  first  and  second;  the  pectoralis 
major  to  the  cartilages  of  the  true  ribs,  except  the  first ;  pecto- 
ralis minor  to  the  bodies  of  the  third,  fourth,  and  fifth  ;  rectus 
abdominis  to  the  cartilages  of  the  last  three  true  ribs  and  ensi- 
form  cartilage;  obliquus  extemus  to  the  last  three  true  ribs, 
and  all  the  fid^e ;  the  internal  oblique  and  trans versalis  to  the 
cartilages  of  the  four  or  five  false  ribs ;  the  diaphragm  to  the 
eDsiform  cartilage,  and  to  those  of  the  last  six  ribs. 

The  serratus  magnus  to  the  nine  superior  ribs;  latissimus 
doTsi  to  the  four  inferior ;  senatus  posticus  superior  to  the  third, 
fourth,  and  fifth  true  ribs ;  serratus  posticus  inferior  to  the  last 
duee ;  sacro-lumbalis  to  the  angles  of  all  the  ribs ;  levatores 
oostanim  ^  little  beyond  their  tuberosities. 

BONES  OF  THE  SUPERIOR  EXTREMITY. 

The  upper  extremity  consists  of  the  shoulder,  the  arm,  the  Thenppcr 
fore  arm,  and  the  hand.     The  shoulder  consists  of  the  scapula  Jji^j^gion'* 
and   clavicle :    the  arm  of  the  humerus ;    the  fore-arm  of  the  into  ports, 
radius  and  ulna ;  and  the  hand  of  the  carpus,  metacarpus,  and 
fingers. 

SCAPULA. 

This  bone,  fig.  4f8,  is  placed  upon  the  upper  and  back  part  The  sen- 
of  the  thorax,  occupies  the  space  from  the  second  to  the  seventh  S^g^Jo,',^* 
rib,  and  forms  the  posterior  part  of  the  shoulder. 

Its  form  is  irregularly  triangular  and  flat.  It  presents  for 
examination  two  surfaces,  three  borders,  and  three  angles. 

The  anterior  surfiu;e,  {fossa  subscapularis^   venter^)  looks  Subscapular 
towards  the  ribs,  is  triangular,  slightly  concave,  intersected  by    ^*^' 
prominent  lines  directed  from  within  outwards  and  upwards,  and 
therefore  crossing  the  direction  of  the  ribs. 


no  8CAPDLA. 

.  The  posterior  sartEce  (dortvm  *ea- 

'^'   '  puU)  is  divided  into  two  parte,  but 

unequally,  bj'spromiDeotridge,'  (the 
Bpine :)  of  these  the  superior  one*  it 
called  fossa  supra-spioata ;  the  infe- 
ferioT,*  fossa  inln-Bpinata. 

Of  the   Mpine. — ^The  spine  of  the 
scapula  is  a  prominent  ridge  of  b<Hif, 
d  flattened  from  above  downwards,  com- 

mendng  at  the  posterior  border  of  ibe 
scapula,  with  a  smooth  flat  triangu- 
lar surface,*  from  which  it  becoma 
gradually  more  elevated  as  it  pm- 
cecds  forwards,  until  it  terminates  in  an  elongated  process, 
(acromion,)  which  surmounts  the  shoulder-joint.  The  ftinn  of 
the  spine,  considered  by  itself  apart  from  the  acromion,  is  tri- 
angular; hence  we  have  to  notice  its  two  surfaces  and  three 
borders.  Its  superior  surfece  is  concave,  and,  conjointly  ^*^ 
the  superior  part  of  the  dorsum  of  the  scapula,  forms  the  fo« 
supra-spinata.  The  inferior  surface  is  irrq^larly  trisngulu'- 
constitutes  part  of  the  infia-spinous  fossa,  and  in  its  middle  maj 
be  observed  a  small  foramen,"  for  a  nutritious  vessel.  On  tne 
projecting  border  of  the  spine,  which  is  rough  and  broad,  d)«J 
be  noticed  two  mar:^ns,  of  which  the  superior  one  gives  sttaeh- 
ment  to  the  trapezius,  the  inferior  to  the  deltoid  muscle :  tne 
intervening  edge  is  subcutaneous.  The  anterior  or  atUcb^ 
"  border,  or  base,  is  united  with  the  dorsum  of  the  bone.  The 
external  border,  which  is  short,  round,  and  somewhat  conare, 
approaches  the  neck  of  the  bone,  and  is  continuous  with  tie 
under  surfece  of  the  acromion. 

Of  the  acromion  process.— This  considerable  eminence  i* 
flattened  in  the  direction  opposite  to  that  of  the  spine,  i«^> 
projecting  outwards  and  forwards,    forms  the  summit  of  toe 

•  The  scapula  of  Ac  right  side— its  dorsal  aspect.  1.  Tieepine'  l 
The  Bupra-BjiinoUB  foasa.  3.  The  inlra-spinoug  fosaa.  4.  A  triangnbi  5J' 
&ce  at  the  L-nd  of  tlic  spine.  S.  The  opening  of  a  nntrilious  canll-  '''  ' 
aeromion.  7.  A  sonare  surface  for  the  teres  major  muscle.  8.  A  ndp 
marking  the  point  of  attftehment  of  the  teres  minor.  9.  The  mipt***!"?' 
notch.  10.  The  coracoid  process.  11.  The  base.  18.  A  roogd  W*«J '* 
the  long  head  of  the  triceps  muscle.  13.  The  neck.  14.  ThemMgi"""* 
glenDiacaritf. 
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sboulder-joint ;  hence  its  designation  (cucgO¥^  a  summit ;  offAO^j 
the    shoulder).      Its  posterior  and  upper  surface,  convex  and  onerarfroe 
somewhat  rough,  is  subcutaneous ;  the  anterior  and  inferior  one,  ^^^"'** 
concaTe  and  smooth,   is  in    relation  with    the   supra-spinatus 
moacle,  and  overlays   the  capsukr  ligament  of   the  shoulder*  ooren 
joint;   the  superior  border  presents,  anteriorly,  a  narrow  oval  '^p^" 
surfiure  for  its  articulation  with  the  external  extremity  of  the 
ckvide,  and  its  summit  affords  attachment  to  the  coiaco-acro- 
mial  ligament. 

The  fossa  supra-spinata^  wider  towards  its  vertebml  than  Supn-tpi- 
the  other  extremity,  is  filled  up  by  the  supm-spinatus  muscle,  ^^^i- 
The  fossa  infra-spinaia,^  much  larger  than  the  preceding,  is  nous  foMte. 
conyex  in  the  middle,  somewhat  concave,  or  rather  grooved, 
inferioily.     Between  the  latter  part  and  the  axillary  border  is 
a  slightly  raised  and  elongated  ridge,°  which  extends  from  the 
glenoid  cavity  obliquely  downwards  to  within  an  inch  of  the 
posterior  angle  of  the  bone,  where  it  subsides  into  a  flat  and 
nearly  quadrilateral  surfiioeJ     This  latter  part  it  is  that  gives 
origin  to  the  teres  major  muscle,  and  over  it  slides  the  latissimus 
doni.     Along  the  upper  and  rounded  part  arise  the  fibres  of  the 
toes  minor;  whilst  the  line  of  division  between  them  marks 
the  attachment  of  an  aponeurosis,  common  to  these  muscles 
and  to  the  infinrspinatus,  which  occupies  the  remainder  of  the 
fotia. 

Of  the  three  borders  of  the  scapula,  or  cost®  (as.  they  are  Thne  bor* 
sometimes  called),  the  superior  is  the  shortest ;  at  its  outer  part  ^",q_ 
is  situated  a  lunated  notch,^  (lunula;    incisura  semilunaris,)  rior. 
which  is  converted  into  a  foramen  by  a  ligament,  and  is  tra- 
versed sometimes  by  the  supra-scapular  vessels  and  nerve,  but 
usually  by  the  nerve  alone.     In  front  of  this  opening  it  is  sur- 
mounted by  the  coracoid  process, ^^  which  being  thick,  elon-  Conuxrid 
gated,  and  curved  on  itself,  is  named,  from  some  fancied  resem-  ^^^^^'^'^ 
blanoe  to  a  crow'*s  beak  {xoga^,  a  crow ;   uiog^  form).     This 
process,  superiorly  convex  and  unequal,  gives  attachment  to  the 
coiaeo-clavicular  ligament;  anteriorly,  to  the  pectoralis  minor 
muscle ;  posteriorly,  to  the  coraco-acromial  ligament ;  and  by 
its  extremity  to  the  biceps  and  coraco-brachialis  muscles.     The 
posterior  J  or  vertebral  border,^^  named  also  the  ^'base^^  of  the  Pottenor 
scapula,  is  the  longest  of  the  three;  superiorly  it  approaches  ui^J^^ 
to  the  vertebral  column,  inferiorly  it  is  more  removed  from  it. 
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The  portion  of  this  border  which  is  above  the  spine  will  be  ob- 
served to  incline  a  little  outwards.  For  the  purpose  of  more 
easily  assigning  the  attachments  of  the  several  muscles  which  are 
connected  with  it,  we  may  regard  it,  though  very  thin,  as  divi- 
sible into  two  maigins,  with  an  inter-space ;  these  are  stated  in 
the  enumeration  of  the  muscular  attachments.  The  axillary 
border  is  inclined  downwards  and  backwards  from  the  lower 
margin  of  the  glenoid  cavity  to  the  inferior  angle  of  the  bone ; 
Inferior  hcncc  it  is  named  the  inferior  casta  of  the  scapula.  It  is  of 
^^^  considerable  thickness,    being   surmounted  posteriorly  by  the 

ridge  above  noticed  as  giving  origin  to  the  teres  minor.  The 
edge  itself  presents  a  shallow  groove  running  along  the  greater 
part  of  its  extent.  It  coixesponds  with  the  lower  border  of  the 
subscapular  muscle.  For  about  an  inch  beneath  the  glenoid 
fossa  there  is  a  well-marked  linear  impression,^'  which  gives 
origin  to  the  long  head  of  the  triceps  muscle. 
Angles.  The  postero-superior  angle  is  formed  by  the  junction  of  the 

base  with  the  superior  costa  of  the  scapula ;  it  is  somewhat  in- 
clined outwards.     The  inferior  angle  is  placed  at  the  union  of 
the  base  with  the  axillary  or  inferior  border  of  the  bone ;  upon 
it  may  be  observed  an  elongated  flat  surface*^  which  gives  ori- 
gin to  the  teres  major,  and  over  which  slides  the  latissimus  doisi 
muscle.    At  the  convergence  of  the  superior  and  inferior  bor- 
ders may  be  observed  a  narrow  constricted  part^^  denominated 
the  neck. 
Neck  of  the       The  neck  (cervix  scapulee)  separates  the  glenoid  fossa  and 
"^^    •        the  coraooid  process  from  the  rest  of  the  bone,  and  terminates 
above  at  the  notch  of  the  scapula.     It  is  bounded  below  by  a 
slightly  raised  rim^^  which  gives  attachment   to  the  fibrous 
capsule  of  the  shoulder-joint ;  and  finally  the  rim  surrounds  the 
Glenoid  ear  articular  surfiice  of  the  bone  which  is  called  the  glenoid  cavity 
^'^7*  (y^Pfl9  a  superficial  cavity;  uiog)*     This  is  a  shallow,  oval 

its  shape,  depression,  broader  below  than  above,  covered  with  cartilage  in 
the  fresh  state,  and  deepened  somewhat  by  a  fibro-cartilaginous 
border,  which  passes  round  it  from  the  long  tendon  of  Uie  bi- 
direction,  ceps  muscle,  whose  origin  is  at  its  upper  maigin ;  its  longest 
diameter  is  perpendicular,  its  direction  outwards  and  forwards. 
In  this  last  respect,  however,  it  varies  considerably ;  for  during 
the  more  extended  motions  of  the  humerus,  the  scapula  is  made 
to  turn,  as  it  were,  on  a  pivot  driven  through  the  centre  of  it« 
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doisQiD,  by  which  means  the  glenoid  cavity  is  kept  constantly 
in  apposition  with  the  head  of  the  humerus,  which  is  the  chief 
security  against  its  dislocation. 

Tiie  scapuhi    articulates   by  its  glenoid   cavity   with    the  connexion 
bnmenis,  and  by  the  acromion  process  with  the  clavicle.  boTOfc***" 

It  affords  attachment  to  the  following  muscles  ;-^The  sub-  Mnacolar 
scapular  fossa  (the  anterior  or  costal  sur&ce  of  the  bone)  to  the  ^^^ 
sub-sGapularis  muscle.  Posterior  or  dorsal  surface, — the  spine 
(bj  its  border  and  the  acromion)  superiorly  to  the  trapezius, 
mferiorly  to  the  deltoid :  the  fossa  supra-spinata,  by  its  pos- 
terior two-thirds,  to  the  muscle  of  the  same  name :  the  fossa 
bfh-spinata,  in  the  greater  part  of  its  extent,  to  the  infra- 
spinatus; by  a  slight  oblique  line  situated  near  the  inferior 
Angle,  to  the  aponeurosis  common  to  the  infra-spinatus,  teres 
minor,  and  teres  major  ;  by  a  narrow  rounded  sur&ce,  near  the 
axillary  border,  to  the  teres  minor ;  by  the  flat  sur&ce,  at  its 
inferior  angle,  to  the  teres  major. 

The  saperior  border,  near  the  margin  of  its  notch,  to  the 
omo-hyoideus ;  the  coracoid  process,  anteriorly,  to  the  pecto- 
nlis  minor,  by  its  summit  to  the  biceps  and  coraco-brachialis. 
The  posterior  border  or  base,  anteriorly,  to  the  serratus  magnus ; 
P'^orly,  to  the  suprarspinatus  and  infra-spinatus ;  in  the 
'nter-spaoe  to  the  rhomboidei  and  to  the  levator  anguli  scapula. 
The  inferior,  or  axillary  border,  at  its  upper  part  by  a  rough 
n<lge  to  the  long  portion  of  the  triceps  extensor ;  posteriorly,  by 
&D  nneqnal  surface,  to  some  fibres  of  the  teres  minor ;  inferiorly, 
to  the  teres  major. 

The  inferior  angle  to  the  teres  major,  and  occasionally  to 
^c  fibres  of  the  latissimus  dorsi ;  the  anterior  angle  (glenoid 
^^tj),  by  its  upper  margin,  to  the  long  head  of  the  biceps 
moscle. 

The  scapula  has   several    centres   of  ossification^   and   the  Owifiai- 

^ter  part  of  the  bone,  as  in  most  other  cases,  is  formed  ^^^ 

from  one  of  them.      This  nucleus   appears  at  the  time  that  Primary 

osscoua  matter  is  first  deposited  in  the  vertebra,  and  from  it  1^^^;^ 

the  ossification  spreads  in   different  directions,  to  the  spine,  appeannoe. 

the  glenoid  cavity,  and  in  short  over  all  the  bone,  except  the  itfonntthe 

^'woid  process,  the  acromion,  the  lower  angle,  and  the  base,  S^^'w 
^ch  of  which  is  a  distinct  formation. 

At  birth  the  parts  last  named  are  cartilaginous. 
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Fig.  44.* 
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An  osseous  granule  appears  in  the  middle  of  the  concoid 
process  (fig.  44,  a^),  usually  in  the  course  of  the  first  jesr 
after  birth,  and  this  part  being  largely  ossified,  is  joined,  or 
about  to  join,  the  rest  of  the  scapula  when  the  remaining 
pieces  begin  to  form. 

The  additional  centres  of  ossification  succeed  one  to  the 
other  rapidly,  between  the  fifteenth  and  seventeenth  yeaiSf 
generally  showing  themselves  in  the  following  order : — 1.  in  the 
acromion  near  the  base ; — and  in  the  upper  part  of  the  coTSCoid 
process ;  2.  the  lower  angle ;  S.  again  in  the  acromion ;  4.  the 
base.  The  several  pieces  constructed  from  these  nuclei  maj 
be  regarded  as  epiphyses.     Each  of  them  requires  some  remark. 

The  base  of  the  acromion  is  an  extension  from  the  primary 
centre  of  ossification  through  the  spine,  and  the  extent  to  wl|ich 

*  The  scftDula  is  here  represented  at  various  periods  of  its  growth.  1^ 
figure  markea  A.  shows  the  condition  of  the  bone  at  about  the  end  of  the 
first  or  beginning  of  the  second  year  of  age  ;  ossification  is  largely  extended 
from  the  primary  centre,  and  a  nucleus  has  appeared  in  the  ooiaooid  process. 
B.  From  a  boy  aged  about  fifteen  or  sixteen  years  ;  the  coracoid  procesii  '< 
partly  joined  at  its  base,  and  nuclei  have  appeared  in  the  acromion  and  in 
the  lower  angle.  G.  shows  the  condition  of  the  bone  at  seventeen  or 
eighteen  years  of  age.  A  second  point  has  formed  in  the  acromion,  and  ^ 
ossification  of  the  base  is  advancea.  D.  The  scapula  of  a  man  about  twentv- 
two  years  of  age.  The  epiphyses  of  the  acromion  and  the  base  are  sQii 
separable.  A  uiin  epi]>hysis,  which  exists  on  the  coracoid  ptrocess  of  tn^ 
preparation  represented  in  the  sketch  has  been  accidentally  omitted.  N-  ^' 
One  of  those  figures  (C.)  is  to  be  regarded  as  altogether  an  illustrative  plao- 
I  do  not  possess  a  preparation  showing  this  stage  of  the  growtii  of  the  bone. 
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the  oasification  from  this  source  reaches  varies  in  different  cases 
(fig.  44).  The  remainder  of  the  process  is  produced  from  two 
or  more  Irr^iilar  nuclei  (c  *  *),  which  unite  one  to  the  other, 
ind  Ibrm  a  single  piece  to  be  subsequently  joined  to  the  spine, 
or  rather  to  the  projection  from  this  (fig.  44,  d). 

On  the  convex  part  of  the  coracoid  process  where  it  turns  Epiphysis 
forward,  a  thin  scale  (an  epiphysis)  forms  after  the  process  has  ^^^^  **" 
been  jomed  on  to  the  general  mass  of  the  scapula.  I  have  ob- 
served this  epiphysis  to  be  in  general  broad  at  the  upper  part, 
and  to  taper  downwards  to  the  notch  on  the  upper  maigin  of 
the  scapula. 

The  lower  angle  and  the  contiguous  part  of  the  base  are  The  lower 
always  ossified  separately  (b,  c,  d,*).  The  remainder  of  the  The^baw 
base  18  also  to  be  considered  a  distinct  growth  (c,  d,^);  but 
from  the  appearance  of  completeness  presented  by  its  upper 
part  in  some  scapulae  of  young  bodies,  I  think  it  not  un- 
likdy  that  a  portion  of  it  is  occasionally  formed  by  extension 
from  the  general  ossification  of  the  bone*  The  point,  how- 
ever, requires  further  investigation. 

The  epiphyses  are  joined  to  the  bone  between  the  ages  of 
twenty-two  and  twenty-five  years. 

THE  CLAVICLE. 

The  clavicle  (clavis^*  a  key),  or,  as  it  is  popularly  called,  The  clavi- 
the  collar-bone,  is  extended,  transversely,  between  the  acromion  ^gition 
proceBB  of  the  scapula  and  the  summit  of  the  sternum,  which  it  direction, 
serves  to  connect ;  its  direction,  however,  is  not  exactly  hori-  SivSioii 
sontal,  the  acromial  end  being  slightly  elevated.     This  bone  is  i°^  i»rts. 
cnrved  somewhat  like  an  italic  J\  the  degree  of  the  curvature 
being  leas  in  young  and  female  subjects  than  in  male  adults ;  it 

*  Vaiioiu  reasons  have  been  assigned  for  the  name  by  which  this  bone  is 
distii^tdshed.  It  has  been  said  to  be  taken  from  the  likeness  to  a  peculiar 
form  of  key.  By  most  writers  the  name  is  considered  to  have  been  derived 
from  uses  attributed  to  the  bone :  such  as  that,  key-like,  it  closes  the  chest ; 
or  that,  as  '^  a  stay,"  it  connects  the  scapula  to  the  trunk.  Thus,  Riolanus 
—who  is  cited  because  of  his  character  tor  extensive  erudition — says  (Com- 
ment, de  Ossibus,  cap.  21),  "  Clanis  sine  dauicula  dicitur  quod  Thoracem 
claudal.  ....  Nam  ex  Aristotele  Clauis,  os  claudens  thoracem  et  instru- 
mcntum  quo  aliquid  clauditur  significat.  .  .  .  Vel  quia  clauis  modo  firmet 
et  stabiliai  cum  stemo  omoplatam.  In  architectura  claues  appellantur  ligna 
aliis  firmttiidinem  prsastantia.** 
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is  rather  thick  and  somewhat  triangnlar  towards  its  sternal  end, 
but  broad  and  flat  towards  the  scapular  extremity ;  it  presents 
for  our  consideration  a  body  and  two  extremities. 
The  body ;        The  superior  surface  of  the  body  is  principally  subcutaneous. 
lurfecT'       ^^^  inferior  surface  presents,  near  the  sternal  extremity,  inequa- 
aubcutane-    Uties  for  the  attachment  of  the  costo-clayicular  ligament ;  in  the 
Burfece^un-'    Centre,  a  longitudinal  depression,  giving  attachment  to  the  sub- 
even,  clavius  muscle,  the  foramen  for  the  entrance  of  the  medullary 
vessels,  and,  more  externally,  a  rough  oblique  line,  to  which 
the  coraco-clavicular  ligaments  are  attached;   this  surface  cor- 
responds internally  to  the  first  rib,  externally  to  the  corscoid 
process  and  the  shoulder-joint,  and  in  the  middle  to  the  axillary 
vessels  and  brachial  plexus  of  nerves.     The  anterior  border  is 
broad  and  convex  towards  the  sternal,  thin  and  concave  towards 
the  scapular  extremity ;  the  posterior  border  presents,  of  course, 
the  opposite  arrangement  of  curvatures. 
Ends  of  The  internal  or  sternal  extremity  is  inclined  downwards  and 
their  ^er-  forwards;  it  is  considerably  thicker  than  the  other  parts  of  the 
encea.          bone,  and  terminates  in  a  triangular  unequal  surfiice,  which  is 
convex  from  above  downwards,  concave  from  behind  forwards ; 
this  is  tipped  with  cartilage,  and  articulates  with  the  stemnm, 
the  articular  surface  of  which  it  much  exceeds  in  size ;  its  entire 
circumference  gives  attachment  to  ligaments.     The  external  or 
scapular  extremity,  compressed  and  flattened,  inclines  a  little 
backwards  and  upwards,  and  articulates  with  the  acromion  by  a 
narrow  oblong  surfiice  which  is  covered  with  cartilage. 
Muscnlar  Attachments  of  muscles, — ^The  clavicle  gives  attachment,  by 
mrau!         ^^®  superior  surface  of  its  sternal  extremity,   to  the  stemo- 
cleido-mastoid ;    the  longitudinal  depression  on  its  inferior  sur- 
fiice, to  the  subclavius ;  the  anterior  border,  by  its  sternal  halfi 
to  the  pectoralis  major;  by  its  acromial  third,  to  the  deltoid; 
the  posterior  border,  by  its  acromial  third,  to  the  trapezius. 
Articnlft-  Articulations, — The  clavicle  articulates  with  the  sternum 
**^"*'          and  the  acromion  process  of  the  scapula. 
Varioni  Peculiarities  in  the  sexes  and  in  individuals, — The  clavicle 
ofshapeand  ®^  ^^^  female  is  more  slender  and  less  curved  than  that  of  tbc 
thickness,     male.     But  occasional  instances  occur  which  do  not  conform 
to  this  general  statement — which  are  even  directly  opposed 
to  it.     These  exceptional  cases  are  in  a  great  measure,  if  Q^^ 
altogether,  referrible  to  circumstances  to  be  noticed  in  the  fol- 
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lowing  paragraph.     It  is  also  less  bent  in  joung  persons  than 
in  adults. 

The  Carres  of  the  bone  are  greatest  in  persons  employed  in 
laborious  occupations,  and  its  ends  become  enlarged  under  the 
inflnence  of  the  same  circumstances.  It  has  likewise  been 
found  that,  from  the  same  cause,  a  difference  may  exist  between 
the  dancles  of  the  same  person — ^insomuch  that  M.  Gruveilhier 
states,  he  was  enabled  to  predicate  correctly  of  a  person  that  he 
was  left-handed,  founding  his  judgment  solely  on  the  relative 
size  of  the  sternal  ends  of  the  clavicles. 

Omfication, — The  clavicle  begins  to  ossify  before  any  other  OsBifica- 
bone.      It  is  formed  from  one  ^^^ 

principal  piece  and  a  thin  epi-  Fig.  46.* 

phyais,  which  belongs  to  the 
inner  or  sternal  end  of  the  bone. 
The  epiphysis  begins  to  form 
between  the  eighteenth  and 
twentieth  year,  and  it  unites  to 
the  rest  of  the  bone  a  few  years  after. 

THE  HUMERUS. 

The  humerus  or  arm-bone,  fig.  46,  (os  humeri,)  the  laigest  The  hume- 
bone  of  the  upper  extremity,  extends  from  the  scapula  to  the  ™*' 
bones  of  the  fore-arm,  with  each  of  which  it  is  articulated. 
Its  direction  is  vertical,  with  an  inclination  inwards  towards  the 
lower  end.     Long  and  irregularly  cylindrical  in  form,  the  hu-  divuion 
merus  is  divisible  into  a  body  and  two  extremities.  ^^  P*^* 

The  body  or  shaft  of  the  bone,^  thick  and  rounded  superiorly,  The  shaft ; 
is  somewhat  expanded,  and  triangular  inferiorly.  It  is  divided  J»^*^f^^y 
into  two  nearly  equal  sur&ces  by  two  longitudinal  lines,  of 
which  one  is  external  and  anterior,^  the  other  internal  and  pos- 
terior.' These  lines  or  ridges  may  be  considered  as  rising,  the 
former  from  the  external,  the  latter  from  the  internal  condyle, 
near  to  which  they  are  well  marked,  but  gradually  subside  as 
they  proceed  upwards  on  the  body  of  the  bone :    they  afford 

*  a.  The  ckride  of  a  foetus,  h.  This  figure  is  taken  from  the  clavicle  of 
a  tnan  who  had  attained  to  about  twenty-three  years  of  age.  N.B.  Tlie 
epiphysis  is  represented  of  somewhat  greater  size  (thicker)  than  it  is  in 
nature. 
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attachment  to  the  inter-muscalar  aponeuroses.  The  eztenuil 
one  18  interrupted  about  the  middle,*  by  an  oblique  depreasion, 
or  groove,  which  runs  from  above  downwards,  and  marks  the 
course  of  the  musculo-spiral  nerve  and  superior  profunda  arteiy ; 
the  surfaces  separated  by  these  lines  are  named  posterior  and 

anterior.     The  posterior  surface  is  round  sape- 
Fig.  46.*      riorly,  and  inclined  a  little  inwards ;  in  the  lower 
part  it  is  broad,  flat,  and  turned  rather  outwards; 
it  is  covered  in  the  entire  of  its  extent  by  the 
triceps  extensor  muscle,  and  towards  its  middle 
may  be  observed  a  small  foramen  for  the  medul- 
lary vessels.     The  anterior  sur&ce  is  divided  su- 
periorly into  two  unequal  portions  by  a  longitu- 
dinal groove,*  directed  obliquely  downwards  and 
inwards,  for  about  one-fourth  of  the  length  of  the 
bone ;  this  lodges  the  long  tendon  of  the  biceps 
muscle,    and   is  therefore    named   the  bicipiUil 
groove ;  its  anterior  margin,^  gives  attachment  to 
.the  pectoralis-major ;  the  posterior,^  to  the  Litis- 
simus  dorsi  and  teres  major.     The  portion  of  tlie 
anterior  surface  which  is  internal  to  this  grooTe 
is  smooth  in  the  greater  part  of  its  extent,  and 
presents,  towards  its  middle,  a  linear  elevation  for 
the  insertion  of  the  coraco-brachialis,  and  lower 
down  an  oblique  medullary  foramen ;°  externally  to  the  grooTe, 
and  a  little  above  the  middle  of  the  bone,  may  be  observed  a 
broad  rough  eminence,^  for  the  insertion  of  the  deltoid  muscle, 
beneath  which  runs  the  oblique  depression  already  noticed  as 
corresponding  to  the  course  of  the  musculo-spiral  nerve  and  the 
accompanying  artery. 

The  superior  extremity  of  the  bone  presents  a  laige  hemi- 
spherical eminence,^®  covered  with  cartilage  in  the  fir^  state, 


•  The  humerus  of  the  riffht  side  seen  from  hefore.  1.  The  diaft.  %  3. 
The  external  and  internal  condyloid  ridges.  4.  Opposite  part  of  • 
shallow  groove  which  corresponds  to  the  course  of  the  mu8culo-n>ii«I  ^^ 
and  the  superior  profunda  artery.  5.  The  bicipital  groove.  6.  its  anterior 
margin.  7.  Its  posterior  marmn.  8.  Foramen  for  nutritious  artery.  9- 
Deltoid  impression.  10.  The  head.  11.  The  neck.  12.  Tlie  great  tube- 
rosity. 13.  The  small  one.  14.  The  inner  condyle.  16.  The  outer  con- 
dyle. 16.  Rounded  articular  surface  (capitellum)  for  the  radius,  l'- 
Trochlea.     18.  Fossa  for  the  coronoid  process. 
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and  directed  backwaids  and  inwards  to  the  glenoid  cayitj  of  the 
Bcapiila,  with  which  it  articulates ;  this  is  called  the  head  of  the  The  head. 
hamcnis.    It  is  bounded  bj  a  slightly  depressed  groove,  sufH- 
dently  marked  on  the  upper,  not  on  the  under  aspect,  denomi- 
nated the  %tck  of  the  bone.     The  axis  of  this  part  does  not  Neck. 
ooindde  with  that  of  the  rest  of  the  bone. — Supposing  the 
hnmems  in  its  natural  position  with  respect  to  the  scapula,  if  The  axis  of 
the  axis  of  its  shaft  be  vertical,  that  of  the  head  and  neck  of  the  |^d  i^of 
bone  is  directed  backwards  and  upwards.     A  little  beneath,  and  the  upper 
to  the  outside  of  the  head,  are  two  eminences,  which  project  Sne  do  not 
from  the  ends  of  the  shaft  of  the  bone,  and,  from  their  relative  comcide. 
size,  are  named  the  greater  and  lesser  tuberosities  (tubercula).  Taberosi- 
The  greater  tuberotiiyy^^  is  external  and  posterior  in  itssitua-  ^".' ,.- 
ti<m,  convex  in  its  outiine,  and  marked  on  its  upper  border  by  enoee. 
three  flat  surfaces  for  the  insertion  of  the   external   rotator 
muscles.     The  smaller  tyberoaitjf^^^  rounded  and  more  promi- 
nent than  the  other,  gives  attachment  to  the  sub-scapularis 
muscle.     They  are  separated  by  the  bicipital  groove. 

The  lower  extremity. — Towards  its  lower  third  the  bone  The  lower 
widens,  and  appears  compressed  and  somewhat  twisted  from  be-  ®°^"^'^- 
hind  forward;   its  longest  diameter  is  transverse;  it  presents 
intemally  a  considerable  projection,^^  the  inner  condyle^  which  Inner  con- 
is  inclined  backwards,  and  gives  attachment  to  the  internal  late-  q^q^^^™^' 
r&I  ligament  of  the  elbow-joint,  and  to  a  tendon  common  to  the 
greater  number  of  the  anterior  muscles  of  the  foramen.     Exter- 
nally is  situated  another  smaller  process,^^  (external  condyle^)  Eztemai 
to  which  are  attached  the  external  lateral  ligament  and  a  tendon  ^^^y^^- 
common  to  the  muscles  of  the  posterior  and  external  sur&ces  of 
the  fore-arm.      Between  the  condyles  is  placed  the  inferior  Artictdar 
articular  surface,  which  is  inclined  somewhat  forwards.     Pro-  ■"^**5 
ceeding  in  the  enumeration  of  the  parts  which  enter  into  its  iupecuU- 
composition  from  the  radial  to  the  ulnar  side,  we  observe  a  ^^^^ 
rounded  eminence,  (the  small  head,  capiiellum^^^  placed  rather  Capitellam. 
on  the  anterior  surface  of  the  bone,  and  articulating  with  a 
cavity  observable  on  the  superior  extremity  of  the  radius,  calcu- 
lated to  allow  of  all  that  freedom  of  motion  which  the  radius 
enjoys,  viz.  flexion  and  extension  on  the  humerus,  and  pronation 
and  supination  by  rotation  on  its  own  axis ; — a  slight  groove  or 
depression  corresponding  with  the  circumference  of  this  emi- 
nence, a  semicircular  ridge,  which  is  lodged  in  the  space  inter- 
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Tening  between  the  radius  and  ulna ; — ^a  wide  and  deep  groove 
which  receives  the  prominent  part  of  the  laiger  sigmoid  cavity 
of  the  ulna ;  and,  lastly,  a  prominent  ridge,  which  is  received 
into  the  internal  part  of  the  same  cavity.     This  prominence 
descends  much  lower  than  the  external  portion  of  the  ardcular 
surface,  and  determines  an  obliquity  in  the  direction  of  the  hu- 
merus, when  its  lower  extremity  is  made  to  rest  on  a  plain  sur- 
face.     The  groove,  with  its  margins,  forms  a   well-marked 
pulley-like  surface,^^  on  which  the  sigmoid  cavity  of  the  uIda 
Trochlea,      moves  in  flexion  and  extension ;  hence  it  is  termed  the  trochlea. 
Fossae  for     At  the  fore  part  of  the  inferior  extremity  of  the  bone,  and  im- 
pro^M^d   nicdiately  above  the  trochlea,  is  a  superficial  depression,^^  whici 
olecranon,     receives  the  coronoid  process  of  the  ulna  during  flexion,  and 
posteriorly  a  more  considerable  fossa,  which  lodges  the  olecmnoo 
during  the  extension  of  the  fore-arm. 
Other  A  modification  of  the  nomenclature  applied  to  these  difierent 

ti^^ti  of  eminences  has  been  proposed  by  Chaussier :  retaining  the  tern 
the  lower  trochlea  for  the  sur&ce  of  articulation  with  the  ulna,  he  calls 
bone!  ^  ^^^^  which  articulates  with  the  radius,  the  condyle,  and  for  the 
two  lateral  eminences  of  insertion,  now  named  condyles,  he  sub- 
stitutes  the  terms  eputrochlea  and  epi-condyle,  - 
Muscular  Attachments  of  muscles. — The  posterior  surfiice  j^ves  attacl- 

mei^"  ment  to  the  triceps ;  the  anterior  (by  the  posterior  margin  of 
the  bicipital  groove)  to  the  teres  major  and  latissimus  dorsi ;  io 
the  middle,  by  a  slightly-marked  line,  to  the  coraco-brachialis ; 
inferiorly,  to  the  brachialis  anticus ; — the  external  portion  oi 
the  same  sur&ce,  superiorly,  by  a  rough  eminence,  to  the  del- 
toid ;  by  the  anterior  margin  of  the  bicipital  groove,  to  tie 
pectoralis  major.  The  greater  tuberosity  gives  attachment,  by 
the  three  flat  surfaces  on  its  upper  border,  to  the  supra-spinatu^ 
infra-spinatus,  and  teres  minor  muscles ;  the  lesser  tuberosity  to 
the  sub-scapularis.  The  inferior  extremity,  by  its  outer  border* 
to  the  supinator  radii  longus  and  extensor  carpi  radialis  longiori 
by  its  external  condyle,  to  the  extensor  carpi  radialis  brevior, 
extensor  communis  digitorum,  extensor  carpi  ulnaris,  anconeus 
and  supinator  radii  brevis  ;  by  the  internal  condyle,  to  a  tendo/i 
common  to  the  pronator  radii  teres,  flexor  carpi  radialis,  p* 
maris  longus,  flexor  carpi  ulnaris,  and  flexor  digitorum  ^^^ 
limis. 
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Ariieulations. — The  humerus  articulates  with  the  glenoid 
cavity  of  the  scapula,  and  with  the  ulna  and  radius. 

Onification. — The  humerus  begins  to  ossify  soon  after  the  Onuficar 
daricle,  and  some  time  before  the  yertebrse.      From  a  small  *'^"' 
cjlindrical  piece,  appearing  at  the  middle,  the  formation  of  bone 
extends  towards  the  extremities,  involving  the  entire  shaft. 


9C 


At  the  end  of  foetal  life  the  shaft  of  the  humerus  is  ossified  The  shaft, 
nearly  in  its  whole  length,  and  its  ends  are  altogether  cartila- 
ginous, (fig.  47,  A.) 

There  is  a  trace  of  bony  deposit  in  the  head  of  the  bone  to-  Upper  end. 
wards  the  close  of  the  first  year  after  birth,  and  in  the  course  of 
the  second  year  a  distinct  nucleus  has  formed  in  this  part  (a*). 
Between  the  second  and  third  yeara  a  separate  centre  is  deve- 


*  Seven!  stages  in  the  ossification  of  the  humerus  are  shown  in  these 
figures.  That  marked  A,  is  the  representation  of  the  hone  of  a  full-grown 
fcetns.  B.  The  condition  of  the  hone  at  ahout  two  years  of  age.  C.  The 
bone  in  the  third  year.  D.  At  the  beginning  of  the  fifth  year.  £.  The 
state  of  the  hone  about  Uie  twelfth  year.  P.  This  bone  is  from  a  person  about 
the  age  of  puberty. — 1.  The  primary  piece.  2.  Nucleus  for  the  head.  3. 
That  for  the  tuberosities.  4.  For  the  outer  side  of  the  lower  articulating 
8ui&ce.  5.  For  the  inner  condyle.  6.  The  inner  part  of  the  lower  arti- 
culatiiu^  surface.     7.  The  external  condyle. 

N.  B.  The  separated  centres  of  the  upper  extremity  of  the  bone  in  figure  C, 
have  not  been  drawn  from  a  preparation. 

Some  of  the  bones  are  represented  in  two  parts,  in  order  to  make  up  in 
some  degree  for  the  absence  of  the  proper  proportion  in  tlieir  dimensions. 
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loped  for  the  tuberosities  (c  ')•  (B^lard  mentions  two— one 
for  each  tuberosity,— the  second  being  very  small  and  appearing 
after  the  fourth  year.)  The  osseous  nuclei  of  the  head  and 
tuberosities  enlafge,  join,  and  form  a  huge  epiphysis  before  the 
fifth  year.  (fig.  47,  x>.) 
Lower  end.  The  growth  of  the  lower  end  of  the  bone  is  more  complicated. 
It  begins,  after  the  expiration  of  the  second  year,  in  the  outer 
part  of  the  articular  surface — ^the  small  head  (c  ^),  and  from  this 
point  the  ossification  extends  inwards  and  forms  much  the  kiger 
part  of  the  articulating  end  of  the  bone  (n,  e,  f,^). 

Before  the  fifth  year  an  ossific  point  is  deposited  in  the  in- 
ternal condyle  (n^).*  About  twelve  years  one  is  apparent  in 
the  inner  side  of  the  articulating  surface;  and  at  thirteen  or 
fourteen  years  the  ossification  of  the  external  condyle  is  begun 
by  a  distinct  centre  (k,  f,^  ^  ). 

Soon  after  the  last  mentioned  period,  or  about  sixteen  or 
seventeen  years,  the  external  condyle  and  the  two  parts  of  the 
articulating  sur&ce  (being  previously  joined)  unite  with  the  shaft 
of  the  bone.  The  junction  of  the  internal  condyle  follows  at 
about  the  eighteenth  year.  And  thus  all  the  parts  of  the  lower 
end  of  the  bone  have  united  with  the  shaft,  while  the  epiphysis 
of  the  upper  end,  whose  formation  began  first,  is  still  separate. 
Lastly,  this  too  is  no  longer  separable,  and  the  bone  is  complete 
about  the  twentieth  year. 


Radios; 
iu  length, 
porition, 
fonn. 


The  shaft 
triangular. 


THE  RADIUS. 

The  radius,  fig.  48,^  shorter  than  the  ulna  by  the  length  o( 
the  olecranon  process,  is  placed  at  the  external  side  of  the  fore- 
arm, extending  from  the  humerus  to  the  carpus.  It  is  broader 
below  than  above,  slightly  curved  in  its  form,  and  divided  into  a 
body  and  two  extremities. 

As  the  bodyy  or  5Aa/l,  is  somewhat  triangular,  we  observe  on 

*  As  the  date  mentioned  for  the  appearance  of  this  centre  of  ofisific&tioD 
is  much  earlier  than  that  assigned  by  writers  who  treat  of  this  depaitmeD^  of 
anatomy,  it  may  be  well  to  state,  that  in  one  preparation  in  my  collectioo, 
which  was  taken  from  a  boy  ascertained  to  have  been  a  little  over  six  years 
of  age  at  the  time  of  his  death,  the  ossification  of  the  inner  condvle  is  ^^'" 
advanced ; — and  that  in  another — the  arm  of  a  female  child  whicli  I  ^\ 
tatcd  in  consequence  of  an  accident  on  the  day  after  it  had  attained  the  nfui 
year — a  small  osseous  granule  is  distinctly  formed  in  the  same  part. 
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it  tliTee  mr&ces,  bounded  by  three  tnargine,  oi  ridges.     The 

oMitrior  turfact,^  esponda  tovatds  the  lower  part,  Antaior 

and  is  msfked  along  ita  middle  by  a  longitudioal      Fig.  48.'        nutue. 

gnwTe  for  the  flexor  pollids  longUB ;    superiorly 

is  aitoated  the  foramen,*  for  the  medullary  ressels,  Meduiioiy 

ita  direction  being  from  below  upwards ;  and  in-  foramen. 

ferimly  a  flat  surface,'  corresponding  with  the 

pronator  ijnadntus.    The  poaterior  surface,  con*  Pnieriar 

vex  in  the  greater  part  of  its  extent,  is  grooved  at  ■■ubo. 

its  central  third,  for  the  ori^n  of  the  extensors  of 

the  thumb ;  the  external  turface,  round  and  con-  Eitenul 

vex,  is  marked  towards  its  middle  by  a  rough  im-  >ur&ce. 

[Hussion,*  which  gives  insertion  to  the  pronator 

radii  teres.     Of  the  margiiu  separating  these  sur-  Tbemar- 

&ceB,  the  posterior  b  distinct  only  at  the  middle  ^'^ 

part ;  the  external  is  round,  and  becomes  smooth 

towards  the  lower  extremity ;  whOat  the  internal 

is  acute  and  sharp,   for  the  attachment  of  the 

inter-osBeons  ligament.     The  body  is  terminated  superiorly  by 

a  rough  prominence,'  (tuber  radii,)  termed  the  bicipital  tube-  Bidpital 

rostJy,  from  ita  giving  insertion  to  the  biceps  musde.  tuberouty. 

Above  the  tuberosity  the  bone  becomes  narrowed  and  con-  ThenificT 
alricted  into  the  form  of  a  ruck,  which  is  again  surmounted  by  ^?°"'^ ' 
the  head^  intended  by  its  extremity  to  articulate  with  the  round  head, 
convex  part  of  the  lower  extremity  of  the  humerus,  its  small 
head  (condyle,  Chauas,),  while  its  margin  rolls  on  the  lesser 
sigmoid  cavity  of  the  ulna.    The  margin  is  smooth  and  convex ; 
the  upper  stufiLce,  also  smooth,  is  a  shallow  cup-like  cavity;  iuconeiTe 
and  both  are  covered  with  cartilage  in  the  recent  state.  tui«^ 

The  radius  at  its  lower  part  becomes  broad  and  thick ;  the  The  lowir 
anterior  snr&ce  is  flat  and  expanded,  being  covered  by  the  pro-  *'*'™"'^ 
oator  qoadiatuB  muscle ;    it  is  bounded  below  by  a  prominent 


•  The  tadiua  and  the  ulna  of  the  right  aide  viewed  in  front.  I,  ia  on 
the  middle  of  die  mdjiu — ita  ulterior  aurfiu%.  %  pointa  to  the  medullary 
fDnmeo.  3.  A  flat  suriace  near  the  lower  end.  4.  A  rough  impressioo  for 
ihe  pronator  teres  muscle.  C.  The  bicipital  tuberosity.  7.  The  head.  8. 
The  lower  margin.  9.  The  styloid  process.  10.  Articulating  surface  for 
Ihe  ulna.  The  remaining  numbers  are  affixed  to  the  ulna.  11.  The  an- 
terior Eur&ce.  IS.  The  medullary  foramen.  13.  The  olecranon.  14.  The 
euronoid  process.  15.  The  large  sigmoid  uolch.  16.  The  head.  17.  The 
styloid  procGW, 
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line,®  which  gives  attachment  to  the  anterior  ligament  of  the 
wiist-joint.     The  posterior  surface  is  convex,  and  marked  by 
GrooTM  for  longitudinal  grooves,  which  transmit  the  tendons  of  the  extensor 
tendoni.       muscles ;  of  these,  one,  which  is  very  narrow  and  oblique  in  its 
direction,  and  nearly  in  the  middle  line,  lodges  the  tendon  of 
the  extensor  poUicis  (secundi  intemodii).    At  the  inner  or  ulnar 
side  of  this  is  placed  another,  much  broader,  which  transmits  the 
tendons  of  the  extensor  communis  and  indicator;  and  at  its 
outer  side  a  third,  divided  into  two  parts  by  a  linear  impression, 
marks  the  passage  of  the  flexor  carpi  radialis,  long^or  and  brevior. 
Corresponding  with  the  external  border  of  the  bone  is  another 
groove,  directed  obliquely  forwards,  and  divided  into  two  parts, 
for  the  tendons  of  the  extensores — primi  intemodii  and  ossis 
metacarpi  pollicis.     The  outer  side  of  the  bone,  particularly  the 
part  corresponding  with  the  ridge  which  separates  the  two  latter 
The  rtyloid  grooves,  is  prolonged  downwards,  and  named  the  styloid  pro- 
procesi.        cesa;^  it  affords  attachment  to  the  external  lateral  ligament  of 
the  wrist-joint.     On  the  inner  side  of  the  bone  is  situated  3 
Lateral  bx-    small  cavity,^^  (semi-lunar,)  covered  by  cartilage,  which  articu- 
ticular  fturC  j^^^^  ^j^j^  ^^^  inferior  extremity  of  the  ulna.    At  its  inferior 

Carpal  arti-  extremity  the  radius  presents  its  carpal  articulating  surface, 
cular  sur£ ;  g^aphoid  (navicular),  which  is  included  between  the  base  of  the 
styloid  process  and  the  oval  cavity  just  mentioned,  bounded 
before  and  behind  by  two  rough  margins  for  the  attachment  of 
division  into  the  radio-carpal  ligaments.  It  is  divided  from  before  backwards, 
two  porta.     |jy  ^  jjj^^^  jjj^^  ^^^  unequal  portions,  of  which  the  external  is 

triangular,  and  articulates  with  the  scaphoid  bone ;  the  internal 
is  square,  and  articulates  with  the  semi-lunar. 

MuKular  Attachmtnta  of  muscles. — The  anterior  surface  of  the  bodj) 

attach-  Y)j  its  groovcd  part,  to  the  flexor  longus  pollicis ;  by  the  ob- 
lique line,  leading  from  the  tuberosity  to  the  insertion  of  the 
pronator  radii  teres,  to  the  supinator  brevis  and  flexor  sublimis; 
its  inferior  fifth  to  the  pronator  quadratus ;  the  posterior  surface, 
by  a  slight  concavity  in  the  middle,  to  the  extensores  pollicis; 
the  external  margin,  by  a  rough  surface,  to  the  pronator  ter^s ; 
inferiorly,  to  the  pronator  quadratus  and  the  supinator  radii 
longus ;  whilst  the  posterior  part  of  the  bicipital  tuberosity  gives 
attachment  to  the  biceps  muscle. 

Connexion         Articulations. — The  radius  articulates  with  the  humerus,  the 

boMfc****^    ulna,  the  scaphoid  and  semi-lunar  bones. 


meuts. 


ULNA. 


125 


Fig.  49.» 


Osnjication. — The  radius  is  formed  from  three  points  of  ossi-  OssifiGa- 
fication.      In  the  shaft  osseous  matter  begins  to  form  at  its  ^^^' 
toiddle  immediately  after  the  process  has   commenced  in   the 
Werus,  and  before  the  yertebrse.     The  ossification  from  this 
centre  extends  nearer  to  the  upper  than  to  the  lower  end  of  the 
bone. 

At  the  ordinary  time  of  birth  the  radius  is  ossified  except  the 
ends,  which  are  both  cartilaginous. 

A  nucleus  is  deposited  in  the  lower  end  in  the  course  of  the 
end  of  the  second  year,  and  in  the  upper  one  before  the  fifth 
year.j-  The  epiphysis  formed  from  the  latter  is  flat  and  very 
thin.  It  joins  the  bone  about  the  age  of  puberty.  The  lower 
epiphysis,  of  greater  size,  is  united  about  the  twentieth  year. 


THE  ULNA. 


The  ulna,    fig.  48,  (ejksvfii  cubitus,)  is  placed  at  the  inner  The  nlna ; 
side  of  the  fore-arm ;    it  is  a  long  and  rather  irregular  bone,  ^!!^"' 


A.  The  radius  of  a  fufl-grown  foetus.  B.  That  bone  at  about  two  years 
^^'  C.  At  five  years.  D.  About  eighteen  years.  1.  The  primary  piece. 
2.  The  ossific  point  or  epiphysis  of  the  lower  end.  3.  That  of  the  upper  end. 
t  This  statement  differs  widely  from  those  of  Meckel  and  B^lard.  The 
wTmer  mentions  seven  years,  and  the  latter  eight  or  nine,  as  the  time  at 
which  the  upner  epiphysis  begins  to  ossify.  The  period  stated  in  the  text 
"M  been  fixed  on  wter  repeated  observation. 
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The  ihaft ; 
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larger  at  the  upper  than  at  the  lower  extremity, — a  conformation 
the  reverse  of  that  which  obtains  in  the  radius. 

Its  bodif^  or  sAq/l,  is  marked  off  into  three  sur&ces  by  three 
prominent  lines.  These  are  all  broader  above  than  below,  in 
consequence  of  the  decreasing  size  of  the  bone.  The  anterior 
surface^^^  slightly  depressed,  is  grooved  longitudinally  for  the 
origin  of  the  flexor  profundus,  and  marked  at  its  upper  third  bj 
a  foramen,^  directed  obliquely  upwards  for  the  medullary  ves- 
sels. The  internal  aurfact^  smooth  and  somewhat  excavated 
superiorly,  is  covered  in  the  greater  part  of  its  extent  by  the 
flexor  profundus  muscle ;  it  becomes  round  inferiorly,  where  it 
is  subcutaneous.  The  external  surface^  rough  and  irregular,  is 
divided  into  two  parts,  of  which  one,  of  small  extent,  corre- 
sponds with  the  superior  extremity  of  the  bone,  and  forms  an 
elongated  depression  for  the  anconeus  muscle ;  the  other,  reach- 
ing to  the  lower  extremity,  gives  origin  to  the  extensors  of  the 
thumb  and  the  supinator  radii  brevis.  Of  the  three  margm^ 
the  internal  and  posterior  are  round,  and,  for  the  most  part, 
smooth;  the  external  is  sharp,  and  gives  attachment  to  the 
inter-osseous  ligament. 

At  the  superior  extremity  of  the  bone  are  situated  two  emi- 
nences, so  placed  as  to  bound  the  cavity  by  which  it  articulates 
with  the  humerus.  Of  these,  one  called  olecranon,^'  (^Xfi^i 
ulna;  k^90¥^)  is  nearly  on  a  line  with  the  shaft  of  the  bone; 
the  other,  the  coronoid  process,"  (xoga^vfj^  a  crow's  beak; 
iiiogj)  projects  from  its  anterior  surface.  The  olecranon  termi- 
nates in  a  rough  tuberosity  and  an  obtuse  point ;  the  former 
giving  insertion  to  the  triceps  extensor ;  the  latter  being  lodged, 
when  the  arm  is  extended,  in  the  posterior  cavity  at  the  end  of 
the  humerus.  Anteriorly,  this  process  is  smooth  and  hollowed 
out,  to  form  part  of  the  surface  of  articulation  with  the  humerus; 
posteriorly,  it  presents  a  flat  triangular  surfiice,  which  is  subcu- 
taneous. The  coronoid  process,  by  a  gentle  ascent,  rises  up- 
wards and  forwards  from  the  anterior  surfiice  of  the  bone,  and 
terminates  in  a  sharp  ridge,  which  overhangs  the  articular  sur- 
face, and  is  received  during  flexion  into  the  anterior  depression 
in  the  humerus ;  its  anterior  sur&ce,  rough  and  triangular,  gi^^ 
insertion  to  the  brachialis  anticus  muscle ;  its  upper  aspect  is 
smooth  and  excavated  :  its  inner  border  gives  attachment  to  the 
internal  lateral  ligament;  the  external  is  hollowed  into  a  smooth 
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depresrion,  the  smaller  sigtnmd  cavity 9  which  articulates  with  two  ng^ 
the  head  of  the  ladiuB,     The  great  sigmoid  cavity, ^^  fonned  by  J?^  **^^ 
ike  junction  of  the  smooth  sur&ees  of  these  two  processes,  has  andnnalier. 
been  so  named  from  some  supposed  resemblance  to  the  form  of 
the  Greek  letter  2  (ffiyiitett  uio^,  form),  as  it  was  originally 
written.    Covered  by  cartilage  in  its  entire  extent,  it  is  divided 
into  two  parts  (but  unequally,  the  inner  one  being  the  larger,) 
bj  a  smooth  lidge  running  downwards  from  the  peak  or  point  of 
the  olecranon  to  that  of  the  coronoid  process.     This  ridge  and 
the  concayitiea  beside  it  coirespond,  the  one  with  the  groove, 
the  others  with  the  lateral  parts  of  the  trochlea.    At  the  mar- 
gins of  the  sigmoid  cavity  may  be  observed  two  notches  which 
mark  off  the  parts  of  the  sur&ce  which  belong  to  the  olecranon 
and  the  coronoid  process  respectively. 

At  the  inferior  extremity  of  the  bone,  which  is  small  and  The  lower 
rounded,  are  situated  two  eminences,  of  which  the  external  one,  •^^""^^yj 
named  the  head  of  the  ulna,^^  round  and  covered  with  cartilage,  the  head, 
presents  two  aspects,  of  which  one,  nearly  circular  in  its  form, 
looks  towards  tjhe  wrist-joint,  and  corresponds  with  the  triangular 
fibro-cartilage  of  that  articulation  ;  whilst  the  external  one,  nar- 
row and  convex,  is  received  into  the  semi-lunar  cavity  in  the 
contiguous  border  of  the  radius.      The  internal   eminence,^^ 
Dftmed  the  styloid  process,  projects  on  a  line  with  the  posterior  styloid  pro- 
attd  inner  sur&ce  of  the  bone ;  it  is  elongated  in  its  form,  and  ^rvening  ** 
gires  attachment  to  the  internal  lateral  ligament  of  the  joint,  depression. 
The  head  and  the  styloid  process  are  separated  posteriorly  by  a 
gi^ve,  which  is  traversed  by  the  tendon  of  the  extensor  carpi 
^aris,  and  inferiorly  by  a  depression  at  the  base  of  the  styloid 
process,  into  which  the  triangular  fibro-cartilage  is  inserted. 

Attachments  of  muscles. — The  anterior  surface,  superiorly.  Muscular 
^i  in  the  middle,  gives  attachment  to  the  flexor  digitorum 
profundus ;  inferiorly,  to  the  pronator  quadratus ;  the  posterior 
sor&ce,  to  the  anconeus,  the  extensor  carpi  ulnaris,  supinator 
'^i  farevis,  the  extensores  pollicis,  and  the  extensor  indicis ;  by 
^he  posterior  longitudinal  line,  to  an  aponeurosis  common  to  the 
flexor  carpi  ulnaris,  flexor  digitorum  profundus,  and  extensor 
^i  ulnaris.  The  superior  extremity,  by  the  summit  of  the 
olecranon  to  the  triceps  brachialis ;  the  coronoid  process,  by  its 
^terior  rough  sur&ce,  to  the  brachialis  anticus ;  and  by  its  in- 
ternal side,  to  the  second  origin  of  the  pronator  teres. 


attach- 
ments. 
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ULNA. 


Connexion 
with  other 
bones. 


Articulations, — The  ulna  articalaies  with  the  humenu  and 
the  radius ;  it  has  no  point  of  contact  with  the  carpal  bones, 
but  it  is  brought  into  relation  with  the  cuneiform  bone  by  means 
of  the  intei^articular  fibro-cartikge. 


Fig.  «).♦ 


s  Z^ 


Osftifica- 
tion. 


Ossification. — The  ulna  begins  to  ossify  both  in  the  shaft  and 
the  epiphyses  a  short  time  after  the  radius. 

The  ends  are  cartilaginous  at  birth.  In  the  fourth  jeax 
(sometimes  later)  a  granule  of  bone  forms  in  the  lower  end.  It 
appears  in  the  middle  of  the  head,  and  afterwards  extends  to  tbe 
styloid  process. 

The  upper  epiphysis  is  very  small,  the  greater  part  of  the 
olecranon  being  formed  from  the  original  centre  of  ossification. 
Ossific  matter  is  perceptible  in  this  part  at  the  tenth  year  or 
soon  after. 

The  epiphyses  join: — the  superior  about  the  sixteenth  year 
of  age,  and  the  inferior  one  about  the  twentieth  year. 


*  A.  The  ulna  of  a  foetus  born  at  the  usual  period.  B.  The  bone  of  a 
child  at  the  end  of  the  fourth  year.  C.  From  a  boy  arrived  at  about  twelve 
years.    D.  The  bone  of  a  mal^person  at  nineteen  or  twenty  years  of  age. 

1.  The  primary  niece.  2.  The  nucleus  for  the  lower  end^  or  epiphysis. 
3.  The  epiphysis  or  the  upper  end. 
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BONES  OF  THE  HAND. 


THE    HAND. 


The  hand    is    cDrnposed   of   the    caipus,    metacarpus,   and  DiTjuoni 


The  first  or  snperior  put  of  the  hand  is  named  the  carpus  ot  Cupm ; 
viiit,  fig.  6S ;  it  is  placed  between  the  fore-arm  and  the  meta-  utnation, 
arpiu,  snil  composed  of  eight  small  boneB,  which  are  disposed  formed  of 
in  two  langes,  each  consisting  of  an  equal  number.     Proceeding  Ji7b,^J^' 
in  the  enumentioD  from  the  ndial  to  the  ulnar  side,  the  bones 
wbkh  constitute  the  fint  or  superior  range  are  thus  named  frrom 
their  shape — scaphoid',  semi-lunar^,  cuneiform^  and  pisiform*; 
Oiose  of  the  second  or  inferior  range  are  the  trapezium^  trape- 
toid^,  OS  magnum%  and  undform". 

The  dorsal  sor&ce  of  the  carpus  is  convex,  the  palmar  con- 
are  and  irregular,  and  marked  hy  four  bony  prominences,  across 
*liich  is  stretched  the  anterior  annular  ligament,  so  as  to  form  a 
ami  for  the  transmission  of  the  flexor  tendons. 

BOKES  OF  THE  FIRST  BOW  OF  THE  CABPUS. 

THK    SCAPHOID    BONE. 

The  scaphoid,  fig.  51',   {sxctipn,   a  boat,) — named  also  os  Sophoidi 
nsTJculare:    cotyloides — is  the  first 
of  thig  row  and  the  laigest.      Its  ^^'S-  ^i.' 

posiUon  is  oblique,  so  that  its  broad  poaition, 

end  is  directed  towards  the  tiape- 
lium  and  root  of  the  thumb,  whilst 
the  nsirow  one  inclines  inwards  and 
npirards  to  tbe  middle  of  the  arti- 
cular niriace  of  the  radius. 

It  is  convex  on  one  side,  concave  ibaiw. 


'  The  bones  of  ihe  eaipUiS,  wilh  a,  portion  of  each  of  the  metacarpiJ  bones. 
1-  S^hoid.  S.  Semi-lunar.  3.  Cuneiform.  4.  Piaifonn.  8.  Trape- 
lium.    6.  A  ridge  on  the  trapezium  (sec  fig.  52).      7.  TrapeToid.      8.  Os 
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Connexions 
of  its  tur- 


on  the  other.  The  concave  or  hollowed  (scaphoid)  snr&ce  looks 
obliquely  invards  and  forwaids,  and  is  that  which  detennineB 
the  form  and  gives  name  to  the  bone.  Its  upper  articular  sar- 
face,  convex  and  triangular,  is  applied  to  the  radius  ;  the  lower, 
also  convex,  articulates  with  the  trapezium  and  the  trapezoid 
bone.  Its  concavity  receives  part  of  the  head  of  the  os  magnum; 
close  to  this  is  a  narrow  articular  surface  which  is  in  contact 
with  the  semi-lunar  bone ;  on  its  radial  side  is  a  rough  sur&ce, 
to  which  is  attached  the  external  lateral  ligament  of  the  wrist- 
joint  ;  posteriorly  is  a  narrow  grooved  surface  for  the  attach^ 
ment  of  ligaments ;  and  anteriorly  is  a  rough  surface,  the  inner 
or  ulnar  half  of  which  is  narrow  and  slightly  grooved,  whilst  the 
outer  is  prominent  and  tuberculated  for  the  attachment  of  liga- 
ments.    It  articulates  with  five  bones. 


THE    SEMI-LUNAR    BONE. 

Semi-Iiinar.  The  name  of  this  bone^  is  taken  from  its  being  concave  or 
crescentic  on  its  inferior  surface.  Irregularly  triangular  in  its 
form,  convex  superiorly,  it  articulates  with  the  square  part  of 
the  articular  surfiu^e  of  the  radius ;  inferiorly  concave,  with  the 
OS  magnum  and  the  unciform ;  on  the  ulnar  side  with  the  cunei- 
form ;  on  the  radial  side  with  the  scaphoid ;  anteriorly  and  pos- 
teriorly it  gives  attachment  to  ligaments.  It  articulates  with 
five  bones. 


Connexion 
with  other 
bones. 


THE    CUNEIFORM    BONE. 

Coneifonn.  This  is  the  ''wedge-shaped^^  bone';  sometimes  also  it  is 
named  from  its  form  ''pyramidal,^  as  well  as  '*  os  triquetrum.'' 
Superiorly,  it  is  in  relation  with  the  inter-articular  fibro- 
cartilage  of  the  wrist-joint ;  inferiorly,  it  articulates  with  the 
unciform  bone;  on  the  ulnar  side,  gives  attachment  to  liga- 
ments; on  the  radial  side,  articulates  with  the  semi-lunar  bone; 
anteriorly  it  affords  attachment  to  ligaments,  and  presents  a 
small  articular  surface  for  the  pisiform  bone.  It  articulates  with 
three  bones. 


THE    PISIFORM    BONE. 


PUiform.  The  <'  pea-shaped^  bone^  is  placed  on  a  plane  anterior  to  the 

other  bones  of  the  carpus,  and  might  more  fitly  be  considered  as 
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an  appendage  to  the  tendon  of  a  muscle — a  sesamoid  bon 
than  as  a  portion  of  the  frame-work  of  the  carpus.*  The  fonn 
is  indicated  by  its  name  (pisum,  a  pea),  and  to  it  is  due  another 
designation — os  subrotundum*  It  presents  but  one  articular 
surface,  which  is  situated  on  the  posterior  part,  or  base,  and 
rests  on  the  anterior  surfiice  of  the  cuneiform  bone.  It  affords 
attachment  to  the  annular  ligament  of  the  carpus,  to  the  flexor 
carpi  ulnaris  mnscle,  and  to  the  abductor  of  the  little  finger. 

The  first  three  carpal  bones  form,   when   in  apposition,  a  Adaptation 
rounded  convex  surface,  which  corresponds  with  the  concavity  ^^^^^^^ 
presented  by  the  radius  and  the  inter^articular  cartilage.     The  Kcond  and 
greater  part  of  their  lower  surface  constitutes  a  deep  hollow,  Jj^®^*"*' 
which  receives  the  head  of  the  os  magnum  and  a  small  part  of 
the  unciform  bone ;  and  on  the  outer  side  a  part  of  this  range 
(the  lower  convex  sur&ce  of  the  scaphoid)  is  received  into  a 
slight  depression  of  the  second  row,  formed  by  the  trapezium 
and  trapezoid.   (See  figure  61.) 

BONES  OF.  THE  SECOND  ROW. 

THE    T&APEZIUM. 

The  name  of  this  bone^  is  taken  from  its  presenting  four  un-  Nam6. 
^ttal  edges  at  its  posterior  aspect,  and  it  has  also  been  known  as 
the  '^08  multangulum  majus.^     It  is  placed  at  the  radial  border 
of  the  carpus,  between  the  metacarpal  bone  of  the  thumb  and 
the  scaphoid  bone.     It  is  known  by  the  angular  appearance  of  How  distin- 
its  dorsal  surface,  and  by  the  tubercle  and  groove  at  its  palmar  8^"^®^- 
aspect. 

Superiorly  concave,  it  articulates  with  the  scaphoid  bone; 
iDfcriorly,  concave  from  behind  forward,  and  convex  transversely, 
^ith  the  first  metacarpal  bone;  on  the  ulnar  side,  with  the 
trapezoid  bone,  and,  by  a  small  surface  situated  more  inferiorly, 
^th  the  edge  of  the  second  metacarpal  bone ;  on  the  radial  and 
posterior  sides  it  gives  attachment  to  ligaments;  anteriorly  it  Groove  and 
presents  a  groove^  traversed  by  the  tendon  of  the  flexor  carpi  ^^' 

^  Carpo  extra  ordinem  appositum  est,  assidens  patellae  in  inodum,  aut 
MsamoidciV'— «  B.  8.  Albini  de  sceleto  hum.  liber,"  p.  410. 
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xadialis,  and  a  ridge  to  which  the  annukr  ligament  of  the  carpus 
is  attached.     It  articuktes  with  four  bones. 

THE    TRAPEZOID    BONE. 

Small  tise.  This  is  a  small  bone^  compared  with  those  between  which  it 
is  placed,  viz.  the  trapezium,  scaphoid,  and  os  magnum ;  in  fonn 
and  position  it  has  some  resemblance  to  a  wedge,  and  but  little 
to  a  trapezium,  except  that  its  posterior  sur&ce  is  bounded  by 
four  unequal  edges.    In  contradistinction  to  the  preceding  bone, 

Name.         this  received  the  name  ^^  os  multangulum  minus.^' 

It  articulates  superiorly  with  the  scaphoid  bone ;  inferiorly, 
with  the  second  metacarpal  bone ;  on  the  ulnar  side  with  the 
OS  magnum ;  on  the  radial  side,  with  the  trapezium  :  the  ante- 
rior and  posterior  surfaces  aiford  attachment  to  ligaments*  It 
articulates  with  four  bones. 

OS    MAGNUM. 

Name.  This^  is  the  largest  of  the  carpal  bones  ;  its  form  is  oblong, 

round  superiorly,  cubic  inferiorly ;  the  superior  sur&ce,  named 
'^Head'^and  its  "  head,^  (whence  it  is  sometimes  called  "  os  capitatum^^)  is 
'       supported  by  a  narrowed  portion,  named  the  ''  neck  i^  its  greatest 
convexity  is  in  the  antero-posterior  direction,  where  it  is  received 
into  a  cavity  formed  by  the  scaphoid  and  the  semi-lunar  bone ; 
connected     it  articulates,  inferiorly,  by  three  distinct  surfaces,  of  which  the 
metacarpal    i^iiddle  is  the  largest,  with  the  second,  third,  and  fourth  meta- 
bonea.  carpal  bones ;  on  the  ulnar  side,  with  the  unciform  bone ;  on 

the  radial  side,  with  the  trapezoid  bone  :  the  anterior  and  poste- 
rior aspects  are  rough  (particularly  the  former)  for  the  attach- 
ment of  ligaments.     It  articulates  with  seven  bones. 

THE    UNCIFOBM    BONE. 

Uncifoim;^  The  **  hook-shaped  ^'  bone^  (uncus,  a  hook,)  is  readily  dis- 
^  tinguished  from  the  rest  by  the  curved  process  ^^  upon  its  palmar 
surfiice  :  it  articulates,  superiorly,  with  the  semi-lunar  bone ; 
inferiorly,  by  two  distinct  surfaces,  with  the  fourth  and  fifth 
metacarpal  bones ;  on  the  ulnar  side,  with  the  cuneiform  bone; 
on  the  radial  side,  with  the  os  magnum :  anteriorly  its  hooked 
process  affords  attachment  to  the  anterior  annular  ligament  of 


tie  cirpiu ;  poeteiiorl;  a  rough  sur&ce  aUo  gives  ftltachment  to 
ligimeots.     It  articulates  with  fire  bones. 


THE  HETACABFU8. 

This  forms  the  second  or  midtlle  poi^ 
tion  of  the  hand,  being  situated  between 
the  carpus  and  the  phalanges;  it  is 
composed  of  five  bones,  which  are  named 
£nt,  second,  &c.  in  their  numerical  or- 
der, the  enumeration  being  commenced 
at  the  radial  side.  These  bones  are 
pUced  parallel  one  with  the  other,  and 
nearlf  on  the  same  plane,  with  the  ex- 
ception of  the  first,  which  is  more  ante- 
rior than  the  rest,  and  alten  in  ita  rela- 
tire  position    to  them  in   its   various 


The  metacarpal  bones  vary  in  size.  iheirdiflbt- 

The  first  is  thicker  and  shorter  than  "I"^  *" 

the  others.  The  second  and  third  do  not  differ  stiikinglj 
one  from  the  other  in  dimensions,  and  they  are  longer  than  the 
rat.  The  fourth  exceeds  the  fifth  in  size.  They  are  &U 
dighlly  concave  on  the  palmar  surface,  convex  on  the  dorsal, 
Urger  at  their  extremities  than  in  the  body  or  middle  part,  tei^ 
minated  at  the  carpal  extremity  by  an  unequal  eminence,  and  at 
the  digital  by  a  rounded  head. 

The  bodies  are  triangular  in  shape ;  eadi  presenting  three  Bodies 
rorfeces,  and  as  many  borders.     Of  the  surfaces,  tjfO  are  placed  ^W^ 
laterally,  the  third  looks  backwards ;   one  of  the  angles  is  in 
tront,  and  the  others  at  each  side  of  the  dorsal  sur&ce.     From 
thii  shape  and  position  of  the  sides,  it  results  that  the  bones  be-  Inumu- 
come  narrow  towards  the  palmar  aspect  of  the  hand,  and  that  the  ™*  "P""*- 
■paces  between  them  (intero»»e<»u)  increase  from  behind  fi>rward. 

The  body  of  the  first  metacarpal  bone  wants  the  triangular  pint,  di»- 
shape  of  the  others  ;  it  is  more  compressed  from  before  back-  ^"8™"^- 


'  The  bones  of  the  hand^^arpus,  meucarpuB,  nnd  fingen — seen  on  rt 
filmu  BQr&ce.     For  explanation  of  the  DumenJs  on  the  carpal  bones,  H 

"ott,  page  128. 
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METACARPUS. 


Bases  are 
character* 
istic. 


of  second; 


wards,  and  resembles  one  of  the  phalanges  in  shape.  There  are 
some  slight  peculiarities  of  the  dorsal  surfiice  in  the  several 
metacarpal  bones.  It  is  convex  and  smooth  in  the  first,  and 
presents  in  the  second,  third,  and  fourth,  a  longitudinal  line, 
which,  bifurcating,  forms  the  sides  of  a  triangular  surface,  ex* 
tending  over  two-thirds  of  their  length ;  in  the  fifth,  also,  is  ob- 
served a  prominent  longitudinal  line,  directed,  obliquely,  from 
the  ulnar  to  the  radial  side.  The  lateral  surfitces  afford  attach- 
ment to  the  dorsal  interosseous  muscles. 

The  carpal  extremity  (base)  presents,  in  each,  some  peculi- 
arities which  render  a  separate  description  necessary. — By  refe- 
rence to  the  difference  of  their  carpal  extremities,  the  bones  may 
be  distinguished  one  from  the  other,  and  the  more  readily  if  their 
Baseoffirst;  relative  size  be  at  the  same  time  taken  into  account.     On  the 
superior  extremity  of  the  first  is  observed  a  surface,' concave 
in  the   antcro-posterior  direction,    and  convex   from   side  to 
side,  which  articulates  with  the  trapezium;   this  bone  has  no 
lateral  articulating  surface. —  In  the  second,    an  angular  de- 
pression receives  the  trapezoid  bone,  and,  on  the  radial  side,  a 
small  surface  articulates  with  the  trapezium ;  at  the  ulnar  side, 
the  margin  is  extended  obliquely  backwards,  so  as  to  become 
wedged  in  between  the  trapezoid  and  the  third  metacarpal  bone, 
and  articulates  by  its  tip  with  the  os  magnum.-— On  the  third, 
a  nearly  plane  surfiice  articulates  with  the  os  magnum ;   on  the 
radial  and  ulnar  sides  are  sur&ces  for  articulation  with  the  con- 
tiguous metacarpal  bones. — ^Two  articular  surfaces  of  the  fourth 
join  with  the  os  magnum  and  unciform  ;  the  radial  side  has  tvo 
surfaces,  and  the  ulnar  side  one,  for  articulation  with  the  co^ 
responding  sur&ces  of  the  bone  on  each  side. — ^On  the  fifth,  a 
concave  surface,  directed  outwards,  corresponds  with  the  unci- 
form bone ;  at  the  radial  side  is  a  surface  for  the  fourth  meta* 
carpal  bone,  and  on  the  opposite  side  there  is  a  prominence 
without  an  articular  surfiice. 

The  digital  extremities  {heads)  of  all  are  convex,  and  articu- 
lated with  the  phalanges,  the  smooth  surfaces  extending  farther 
on  the  palmar  than  on  the  dorsal  aspect  of  the  bones ;  and  on  the 
sides  of  these  are  inequalities  for  the  attachment  of  ligaments. 


of  tliird; 


of  fourth; 


of  fifth. 


Heads. 
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These  are  fourteen  in  namber ;   each,  with  the  exception  of  Pbaknget ; 
the  thumb,   haying  three  separate  pieces    {phalanges^  inter-  ^^"^w™- 
nodia).     Of  these  the  first  is  longer  than  the  second,  and  the 
second  than  the  third.     Like  other  long  bones,  each  is  divided 
into  a  body  and  two  extremities,  of  which  one  represents  the 
base  and  the  other  the  head.     Winslow  and  some  other  anato-  Hm  the 
mists  reckon  three  phalanges  in  the  thumb,  as  they  conceive  S^^^Tf 
that  its  posterior,  or  most  moveable  bone,  resembles  the  first 
phalanges  of  the  fingers,  lather  than  the  metacarpal  bones.    But 
if  its  conformation  be  examined  with  attention,  more  especially 
that  of  its  anterior  extremity,  and  also  its  mode  of  articulation 
with  the  bone  in  front  of  it,  its  analogy  with  the  metacarpal 
mnge  will  appear  more  striking  than  with  the  first  digital  pha- 
langes ;   and  so  it  is  considered  by  Meckel,  Portal,  H.  and  J. 
Cloquet. 

The  bodies  of  the  first  row  or  phalanx  are  convex  on  the  The  fint 
dorsal  sur&ce,  and  fiat  from  side  to  side  on  the  palmar,  but  ^^'' 
uched  from  before  backwards;  the  palmar  surfiice  is  bounded  by 
two  maigins  which  give  insertion  to  the  fibrous  sheaths  of  the 
fiexor  tendons* 

The  larger  or  posterior  extremities  present  an  oval  concave  their  termi- 
BuHace,  whose  greatest  diameter  is  from  side  to  side,  intended  ,qj^^^ 
to  receive  the  convex  heads  of  the  corresponding  metacarpal 
bones.  The  anterior  extremities^  smaller  than  the  other,  end 
in  two  small  lateral  condyles,  with  a  slight  groove  between 
them,  both  being  adapted  to  the  base  of  the  contiguous  bones, 
80  as  to  form  ginglymoid,  or  hinge  joints.  The  articular  sur- 
^  is  prolonged  farther  on  the  palmar  than  on  the  dorsal  aspect, 
which  allows  a  more  free  range  to  the  motion  of  flexion.  The 
margins  of  the  articular  surfaces  are  rough  and  prominent  for  the 
attachment  of  ligaments. 

The  second  or  middle  row  consists  of  four  bones,  the  thumb  The  second 
having  only  two  pieces  corresponding  with  those  of  the  first  and  ^^'* 
Jast  phalanx.      Smaller  than  the  preceding  set,   they  still  re- 
semble them  in  their  general  outline.    The  broader,  or  posterior  poBteriop 
extremity,  ends  in  au  articular  sur&ce,  divided  by  a  slight  ridge  ,J^, 
extending  from  before  backwards,  the  lateral  parts  being  con- 


136  BONES  OF  THE  FINGERS. 

cave,  for  the  reception  of  the  two  eminences  on  the  contiguous 
bone ;  the  anterior  extremity  is  divided  into  two  lateral  convex 
sur&ces,  which  are  lodged  in  depressions  in  the  base  of  the  last 
phalanx. 
The  thiid  The  third  row  (phalanges  unguium,)  consists  of  five  pieces, 
"^^'  that  of  the  thumb  being  the  largest.      Thej  are  convex  on 

the  dorsal,  flat  on  the  palmar  surface,  rough  at  the  summit, 
which  coiresponds  with  the  points  of  the  fingers,  and  at  the 
base,  for  the  attachment  of  ligaments  and  the  flexor  tendons. 
The  articular  surface,  at  the  base,  resembles  that  of  the  base  of 
the  second  phalanx,  in  having  two  shallow  concavities  divided 
by  a  central  convex  line. 
Muscular  Attachmtnta  of  muscles, —  1,  To  the  carpal  bones.      The 

tothe'!^'  pisiform  bone  gives  origin  to  the  abductor  minimi  digiti,  and 
P^*  insertion  to  the  flexor  carpi  ulnaris ;  the  trapezium  to  the  op- 

ponens  and  abductor  pollicis;    the  trapezoid  to  part  of  the 
flexor  brevis  pollicis;    the  os  magnum  to  part  of  the  same; 
the   unciform  to  the  flexor  brevis  minimi  digiti  and  to  the 
adductor, 
tothemeta-       %,  To  the  metacarpal  bones.      The  firsts   or  that  of  the 
*^^"*'        thumb,  gives  insertion  to  the  extensor  ossis  metacarpi  pollicis 
and  to  the  opponens  pollicis,  and  origin  to  part  of  the  abductor 
indicis :  the  second^  or  that  of  the  fore- finger,  to  the  flexor  carpi 
radialis  at  its  palmar  end,  and  to  the  extensor  carpi  radialis  Ion- 
gior  on  the  dorsal  surface  of  its  base,  and  by  its  lateral  surfaces, 
to  the  first  two  dorsal  inter-ossei  muscles  and  one  palmar:  the 
thirds  to  the  extensor  carpi  radialis  brevior,  to  the  adductor 
pollicis,  and  also  to  two  dorsal  inter-ossei :   the  fourth^  to  tiro 
dorsal  inter-ossei  and  one  palmar:    ike  fifths  to  the  extensor 
caipi  ulnaris,  and  the  adductor  or  opponens  minimi  digiti,  io 
one  dorsal  and  one  palmar  inter-osseous  muscle, 
to  the  phar        8.  To  the  bones  of  the  fingers.     Those  of  the  first  iBSige  of 
^*'         the  four  fingers  give  attachment  by  their  lateral  borders  to  the 
tendinous  sheaths  of  the  flexor  tendons ;   their  dorsal  surftce  is 
covered  by  the  expansion  of  the  extensor  tendons.     The  bones 
of  the  second  row  give  insertion  at  their  dorsal  sur&ce  to  the 
tendons  of  the  extensor  communis ;   the  tendons  of  the  flexor 
sublimis  are  inserted  into  their  bases  at  the  palmar  surface.  The 
third  set  gives  insertion  to  the  tendons  of  the  flexor  profundus; 
the  fibres  of  the  extensor  communis  are  also  continued  on  their 
dorsal  aspect. 
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Thejint  phalanx  of  the  thumb  gives  insertion  to  the  exten- 
sor primi  interaodii,  to  the  flexor  brevis,  to  the  adductor  and 
abductor  pollicis :  the  second  phalanx  to  the  flexor  longus,  and 
to  the  extensor  secundi  intemodii. 


OSSIFICATION    OF    TUU    CAKFAL    BONES. 

The  caipus  is  altogether  cartilaginous  at  the  genenl  period  Condition 

of  birth  (fig.  58,  a).      In  the  course  of  the  Eret  year  afler,  ^^^ 

oesiGcation  begins  in  the  os  msgniun,  which  is  followed  speedily  *^'i 
by  the  unciform  bone  (b.  '  '). 

The  pyramidal  or  cuneiform  is  the  next  to  receive  an  osseous  Kt  ibm 

deposit,  and  this  occurs  in  the  third  year  (c.  *).  ^*^' 
Fig.  53.' 


la  the  fifth  year  nuclei  are  formed  in  the  trapezium  snd  uiire; 
Mmi-looar ;  and,  as  at  the  end  of  that  year  the  nucleus  in  the 
former  hone  is  the  larger,  it  is  to  be  inferred  that  it  preceded 
tie  other  in  its  growth  (d.  *  *). 

At  about  eight  years  of  age  the  scaphoid,  and  soon  after  the  ai  eight; 
tnpezoid,  begin  to  ossify.     The  granule  for  the  first  makes  its 
appearance  near  the  lower  end  of  the  bone  (e.  " ''). 

I^tly,  the  pisiform  contains  an  osseous  granule  about  the  ^t  iwcItc 
l"elfth  year. 

t.  The  state  of  the  Tarious  parts  of  the  hand  in  a  full-grown  foetus  la 
'nown  in  Hug  figure.  There  ie  no  osbcous  point  in  tlie  carpus,  but  the 
™^l*Wp*l  bones  and  the  phalanges  arc  ossified  to  a  considerable  extent. 
'■  uiu  fifure  rcprcHenta  the  slate  of  the  bones  about  the  end  of  the  first 
It!  *'^' oirth ;  c.  shows  their  eoudition  about  the  third  year ;  d.  at  the 
fifth  jaa;  and  E.  about  the  ninth.  1.  Oa 
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Onljoiw  The  carpal  bones  are  formed  each  &om  a  siogle  centte.     It 

""hb^    may  be  observed  that,  in  examining  their  condition  daring  the 

Fig.  53  (eoniinued). 


first  years  of  life,  the  relative  periods  at  nhich  their  ossification 
begins,  may,  in  a  great  degree,  be  determined  by  the  compan- 
tive  extent  to  which  the  deposit  of  bone  has  encr<»cbed  on  tht 
preexisting  cartilages. 

OSSlFtCATIOX   OP    THE    UETACASPAL    BONES. 

The  other  parts  of  the  frame-work  of  the  hand  differ  widel' 
irom  the  carpus  in  the  time  at  which  their  ossification  com- 
mences, inasmuch  as  the  process  is  fiir  advanced  before  the  en^ 
of  foetal  life.     Each  metacarpal  bone  is  formed  from  two  parts, 

1.  Os  iDagnuiD.  2.  The  uncirorm  bone.  3.  The  pjTamidal  or  cunei- 
form. 4.  Bcmi-lunar.  5.  Trepczium.  6.  Scaphoid.  7.  TrapeaoM.  8- 
MeUesnul  bones — the  principBl  piece.  8."  The  epiphysee  of  the  metieup*' 
boncB  of  fingers.  8.'  The  epiphysis  of  the  metacarpal  bone  of  the  (Irnmb- 
9.  The  first  range  oF  phalanges  ;  0,*  their  epiphyses.  9.'  Epiphyaii  of  the 
first  bone  of  the  thumb,  10,  The  second  row  ofphalanges.  10.'  The  epi- 
physis  of  the  second  bone  of  the  thttmb.  11,  The  last  row  of  the  fingm; 
11,"  their  epiphyses. 

N,B.  The  carTial  bones  are  numbered  according  to  the  order  of  tlieir 
appearance,  except  the  trapezium  and  semi-lunar,  whose  nuinbcrs  h*"^ 
been  aceidcntalh-  tronepOBcd. — An  eppcaranec  of  ossification  ought  lo  h»ve 
been  shown  in  figure  o.  for  the  epiphyses  of  the  second  range  of  pbalugei. 
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or  of  what  may  be  considered  a  principal  piece  and  an  epiphysis. 

Its  ossification  b^ns  shortly  after  the  bones  of  the  fore-arm  in  Early  pe- 

the  middle  of  the  body,  and  the  process  extends  over  the  greater  fi^jon^ln  "^ 

part  of  the  bone,  including  its  upper  extremity  (c.  d.  e.'*).  body. 

About  the  third  year  of  age  an  osseous  granule  appears  in  the  Epiphyiig ; 

lower  end,  and  the  epiphysis  resulting  from  its  increase  joins  J^/Sme  rf 

the  principal   piece  before  mentioned  towards  the  twentieth  appeannoe. 

year.     Such  is  the  mode  of  construction  of  the   metacarpal 

bones  of  the   fingers.      That   of  the  thumb   differs   in   the  Peculiarity 

position  of  the  epiphysis,  which  is  formed  on  its  upper  or  carpal  metacarpoi 

extremity,  instead  of  the  lower  extremity,— this  being  produced  bone.    . 

bj  an  extension  fit>m  the  larger  or  principal  piece  of  the  bone 

(c.  D.  E.^.      And  thusy  in  the  manner  of  its  growth,  as  well  as 

ID  its  shape,  the  metacarpal  bone  of  the  thumb  assimilates  to  the 

pbalanges. 
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These  bones  are  likewise  formed  from  two  parts.  The  ossifi-  Each  ha« 
cation  h^ns  about  the  same  time  as  in  the  metacarpal  bones ;  *^°  centra, 
but  it  is  stated  by  Meckel  and  others,  that  the  primary  nuclei 
do  not  appear  in  the  bones  of  the  second  row  for  some  time 
ftfter  they  have  been  perceptible  in  those  of  the  first  and  last. 
The  deposit  of  osseous  matter  from  each  primary  nucleus,  in- 
volves all  the  corresponding  bone  except  its  upper  extremity. 

The  additional  piece  or  epiphysis   begins  to  ossify  at  the  Epiphysis; 
third  or  fourth  year  in  the  first  row,  and  a  year  later  in  the  ^nod  oT"' 
othere ;  ♦  and  the  bones  are  completed  by  the  junction  of  their  appearance, 
parts  before  the  twentieth  year. 

*  The  periods  assigned  by  B^clard  for  the  appearance  of  ossific  granules 
^  the  epiphyses  of  the  phalanges  are  as  follows : — ^for  those  of  the  first 
'^gc,  three  or  four  years ;  for  the  second  or  middle  range,  seven  years ;  and 
lor  the  Uwt,  or  ongnal,  four  or  five  years. 

Some  preparations  in  my  collection  demonstrate  that  the  time  here  con- 
nected with  file  appearance  of  bone  for  the  epiphyses  of  the  second  phalanges 
**^ot  be  generally  correct.  One  case  bearing  on  the  point  may  be  specially 
referred  to,  because  no  doubt  could  exist  concerning  the  age,  or  with  respect 
to  the  previously  healthy  state  of  the  limb.  I  amputated  the  arm  of  a  delicate 
female  chfld,  who  on  tne  day  before  the  operation  had  attained  the  age  of 
fi^e  yews.  The  removal  of  the  limb  was  rendered  necessary  in  consequence 
of  an  injury.  In  the  hand  of  this  child  the  epipliyses  of  the  three  sets  of 
^^^<%  of  the  fingers  are  advanced  in  ossification,  and  proportionally  to  the 
^ize  of  the  cartilage  those  of  the  ungual  row  appear  smallest. 


INNOMINATE  BONE.      (OS  INNOHINATUH.— OS  COX£.) 

This  bone,  fig.  54)  is  of  eo  complex  and  in^nlar  a  fbnn, 
that  it  bears  no  perceptible  resemblance  to  any  other  knovn 
object,  and  therefore  renuuns  "  unnamed"  and  unnamcsble. 
The  two  bones  thus  distinguished  by  the  n^ation  of  a  name 
are  eitoated  at  the  inferior  and  lateral  ports  of  the  trunk,  ei- 
tending  from  the  sacrum  forwards  to  the  median  line,  where 
they  are  connected  together.  Through  the  intervention  of  the 
sacrum,  which  is  wedged  in  between  them,  they  receive  the 
weight  of  the  body  from  the 
Fig.  64.*  vertebral  column,  and  traES- 

mit  it  to  the  lower  extiemi- 
ties;  thus  placed,  and  being 
somewhat  curved  in  their 
genenl  outline,  they  cir- 
cumscribe the  greater  part 
of  the  cavity  of  the  pelris, 
the  aides  and  foie-part  of 
which  they  form. 

To  facilitate  the  descrip- 
tion of  this  very  ineguUr 
bone,  it  is  convenient  1«  con- 
sider separately  each  of  the 
ports  into  which  it  is  toaai 
divided  in  early  life,  vii-  the 
ilium,  OS  pubis,  and  tschiuiO' 

*  The  innominate  bone  of  the  right  side. — 1.  Doisiim  ilii.  2.  The  supe- 
rior curved  line.  3.  The  inferior  curved  line.  4.  Surface  for  the  •tliili' 
menl  of  the  gluteus  maiimus.  5.  The  crista  of  the  ilium.  6.  The  uitcHor 
superior  Buinoiu  process  of  the  ilium.  7.  Tlie  anterior  inferior  niinotupn)- 
ccBg.  B.  The  posterior  inferior  sninouB  process.  8.  The  postcnor  supenoi 
spinous  process.  10.  A  notch,  which  farms  p«rt  of  the  sacro-sci&tic  nolcb. 
11.  Tlie  horizontal  branch  of  the  pubea.  12.  The  ilio-pectineal  emineix*- 
13,  Tiie  sur&ce  of  the  pubes,  which  goes  to  form  the  symTjiysis.  14.  Tlx 
ande  of  the  pubes.  16.  Its  demiendiDg  ramus.  16.  The  bodv  of  thf 
isctiium.  17.  A  groove  for  the  obturator  exteraus.  18.  Line  to  which  il>e 
quadratUB  feraoris  is  connected.  19.  The  spine  of  the  ischium.  20-  ^ 
smooth  cBrtllaginous  surface  on  which  the  obturator  intemus  turns.  SI-  Ihc 
tuberosity  of  the  ischium.  22.  Ramus  of  the  ischium.  23.  The  Keubu- 
lum.  24.  The  brim  of  the  acetabulum.  25.  The  notch  of  the  acetabulum. 
26.  Tlie  depressed  non-cartilaginous  part  of  the  acetabulum.    87.  Tbesbln- 
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THE    ILIUM.       (08    ILIUM.) 

The  ilium,   or  iliac  portion  of  the  os  innominatum,  con-  Illnm; 
stitutes  the  upper  part  of  the  bone,  where  it  is  broad  and  ex- 
panded; it  is  situated  at  the  superior  and  lateral  part  of  the 
pelris.      Its  surfiices,  borders,  and  angles  must  be  considered 
successively. 

The    external  suriace   (dorsum)^   convex   before,    concave  itsdonam. 
posteriorly,  is  marked  by  two  curved  lines  running  from  before 
backwards.     The  superior  one*,  commencing  at  the  anterior  su-  Curved 
perior  spinous  process,  arches  downwards  to  the  margin  of  the  ^®"' 
sacro-sdatic  notch.     A  space,  narrowed  before,  and  wider  pos-  and  spaces 
teriorly,  is  included  between  the  line  just  noticed,  the  margin  ^;^^^^ 
of  the  crista  ilii,  and  the  border  of  the  rough  surface  for  the 
attachment  of  tbe  gluteus  maximus ;  from  this  space  the  gluteus 
medius  arises.     The  inferior  curved  line  '  is  shorter  and  less 
strongly  marked  than  the  superior ;  it  commences  at  the  anterior 
inferior  spinous  process,  and  inclines  backward  to  the  sacro- 
sdatic  notch.     The  space  between  these  lines  gives  origin  to 
the  gluteus  minimus.     On  its  posterior  and  superior  part  is  ob- 
sened  a  rough  surface^  which  gives  attachment  to  the  gluteus 
luaximus  muscle.     The  internal  surface  of  the  ilium  is  divided 
into  three  parts.     One  anterior,  smooth,  concave,  and  of  con- 
sideiable  extent,  is  called  the  tVtac  fossa;   the  posterior  one  is  Iliac  fossa, 
partly  rough  and  uneven  for  the  attachment  of  ligaments,  and  in 
part  smooth  for  its  articulation  with  the  "  auricular'"  surface  of  Articular 
the  sacrum ;  whilst  the  third  is  smooth,  much  smaller  than  the  ■^'**- 
others,  and  is  the  only  part  that  enters  into  the  formation  of  the 
true  pelvis. 

The  superior  border*,  (crista  ilii^)  extending  from  before  The  crista, 
hackwards,  is  thick,  convex,  and  arched ;  it  forms  an  epiphysis  in 
infancy,  and  is  sometimes  called  the  spine  of  the  ilium,  but  more 
properly  its  crest  or  crista ;  its  anterior  extremity  curves  inwards, 
the  posterior  outwards.  This  border  presents  an  external  and 
internal  lip  (labium),  and  a  rough  interval,  to  each  of  which 
muscles  are  attached. 

The  anterior  border,  depressed  and  excavated,  descends  from  The  ante- 
the  superior  border  or  crista  towards  the  os  pubis,  with  which  it  "^'  ^ord«f- 
^  continuous  ;  its  junction  with  the  crista  is  marked  by  a  pro- 
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cesses,  su- 
perior and 
inferior. 


Muscular 
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ments. 


minent  point,  called  the  anterior  superior  spinous  process^  ^ 
and  that  with  the  pubes,  by  an  obtuse  elevation,  common  to  the 
two  bones,  called  the  ilio-pectineal  eminence^*.  This  border 
presents  two  excavations,  separated  by  a  prominent  point,  called 
the  anterior  inferior  spinous  process'^.  The  interval  between 
the  latter  and  the  ilio-pectineal  eminence  gives  transmission  to 
the  iliacus  and  psoas  muscles,  and  that  between  the  spinous  pro- 
cesses transmits  the  external  cutaneous  nerve,  and  gives  origin  to 
some  fibres  of  the  sartorius  muscle. 

The  posterior  border  also  presents  two  notches,  separated  by 
a  prominent  point  of  bone,  called  the  posterior  inferior  spinous 
process^;  above  which  is  another  bony  eminence,  called  the 
posterior  superior  spinous  process^;  of  the  notches,  the  in* 
ferior  and  larger  one^^  contributes  to  form  the  sacro-sciatic 
notch. 

Of  the  three  angles  of  the  bone,  the  two  superior  ones  corre- 
spond with  the  spinous  processes  (anterior  and  posterior) ;  the 
inferior  is  represented  by  the  constricted  part  of  the  bone.  Here 
we  observe,  besides  the  sur&ces  by  which  the  ilium  joins  the  os 
pubis  and  ischium,  one  external,  smooth,  concave  part,  forming 
a  portion  of  the  acetabulum,  the  deep  cavity  which  receives  the 
head  of  the  femur. 

Attachments  of  muscles, — To  the  interval  between  the  crista 
and  the  superior  curved  line  on  the  dorsal  sur&ce,  is  attached 
the  gluteus  medius ;  to  the  space  between  the  curved  lines,  the 
gluteus  minimus ;  to  the  posterior  rough  surface,  the  gluteus 
maximus;  to  the  internal  surface,  or  iliac  fossa,  the  iliacus 
muscle. 

To  the  anterior  half  of  the  external  lip  of  its  crista  is  attach- 
ed the  obliquus  extemus  abdominis ;  to  the  posterior  third  of 
the  same  lip,  the  latissimus  dorsi ;  to  the  anterior  two-thirds  of 
the  interval  between  the  lips,  the  obliquus  intemus ;  and  to  the 
remainder,  the  erector  spinse ;  to  the  anterior  three-fourths  of 
the  inner  lip,  the  transversalis  abdominis ;  to  the  posterior  fourth 
of  the  same  lip,  the  quadratus  lumborum. 

To  the  external  surface  of  the  anterior  superior  spinous  pro- 
cess is  attached  the  tensor  vagince  femoris ;  to  the  process  and 
the  notch  beneath  it,  the  sartorius;  to  the  anterior  inferior 
spine,  the  straight  tendon  of  the  rectus  femoris ;  and  to  a  de- 
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preasion  aboye  the  brim  of  the  acetabulum,  the  external  tendon 
of  that  same  muscle. 

Jrticulattons. — This  bone  articulates  with  the  sacrum,  and 
joins  by  bony  union  with  the  os  pubis  and  the  ischium. 

OS    PUBIS.       (os    PECTINIS.) 

The  pubic  bone  forms  the  anterior  and  inner  part  of  the  os  Pabe*. 
ioDominatum ;    and  is   di  risible  into  two  elongated  portions, 
(brandies,  rami,)  connected  by  a  more  expanded  part,  which 
may  be  consider^  the  body  of  the  bone.* 

Of  the  ramiy  the  superior  one  (fig.  55y  ^^)  is  thick  and  hori*  Horizontal 
zontal  in   its   direction   (ramus  horizonialis ;    cms   suptriua^  branch; 
Alb.),  and  presents  three  sur&ces,  separated  by  three  prominent 
lines.    The  superior  surface,  slightly  depressed,  is  covered  by 
tbe  pectineus  muscle ;  the  internal  is  smooth,  and  forms  part  of 
the  pelric  cavity';    the  external  or  inferior,   overhanging  the 
obtoiator  foramen,  and  looking  downwards  to  the  top  of  the 
thigh,  is  deeply  grooved.      The  groove  is  directed  obliquely  ittobKqa© 
forwards  and  inwards,  and  marks  the  course  of  the  obturator  ^roo^e- 
vessels  and  nerve. 

The  external  extremity  of  the  bone  is  thick,  and  presents 
three  &ces ;  one,  concave,  forms  part  of  the  acetabulum ;  an- 
other, superior,  connects  it  with  the  ilium  (the  junction  being 

^  As  the  description  here  given  of  the  pabic  division  of  the  innominate 
bone  differs  from  that  contained  in  other  anatomical  works,  in  so  far  as  the 
part  named  "the  body"  is  concerned,  it  is  necessary  to  make  reference 
briefly  to  some  of  those  works,  in  order  to  prevent  misapprehension. — Monro, 
Bichat,  and  Cloquet  neither  recognise  the  division  into  "  rami,"  nor  apply 
the  name  "  hody  to  any  part  of  the  hone.  Alhinus  usually  mentions  the 
rami  nnder  the  name  "crura,"  and  refers  to  them  as  "comua  tanquam 
2^"  but  he  does  not  use  the  term  "body;"  and  Scemroerring  and 
mumenbach  pursue  the  same  plan.  Winslow,  Sahatier,  Boyer,  and  Cruveil- 
Oier  treat  of  the  pubes  as  divisible  into  the  two  branches,  and  likeMrise  mention 
the  horizontal  branch  as  the  body  of  the  bone,  using  indifferently  either  term. 
HiUebtandt  and  Weber,  and  Meckel  differ  from  me  last-mentioned  manner 
of  naming  the  parts  only  by  applying  the  word  "  hody,"  not  to  the  entire  of 
the  horizontal  branch,  hut  to  its  outer  and  thickest  part,  which  joins  with  the 
uwm  and  ischium,  and  contributes  to  form  the  acetabulum. — Considering 
^e  difference  thus  shown  to  exist  among  anatomical  authorities,  and  that  the 
^Qtial  expanded  part,  at  which  the  rami  meet,  requires  some  designation 
(for  more  easy  reference  in  the  description  of  other  structures),  while  it  does 
not  seem  necessary  so  to  distinguish  tne  outer  end  of  the  bone,  the  plan  pur- 
^^  in  the  text  is  perhaps  admissible. 
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marked   by   a  rounded   elevation  ^^,    called    the    ilio-pectineal 
eminence)  ;  the  third,  inferior,  is  joined  with  the  ischium. 
The  body.         The  internal  extremity,  the  body^\  flat  and  compressed,  is 
irregularly  quadrilateral  in  shape.     In  front  it  gives  attachment 
to  muscles,  and  behind,  forming  part  of  the  cavity  of  the  pelvis, 
it  looks  towards  the  urinary  bladder.     The  inner  margin  of  the 
body  is  joined  to  the  corresponding  part  of  the  opposite  bone 
SymphyaiB.   by  an  intervening  cartilage,   the  junction   being  termed  tbe 
symphysis  pubis  {(rvfit^vfitij  to  grow  together).     Leading  out- 
wards from  the  symphysis,  whose  direction  is  vertical,  may  be 
observed  another  maigin,   nearly  an  inch  in  length,  which  is 
Cri8ta,angle  placed  horizontally,  and  named  the  crista.     The  angle  formed 
rority*^      by  the  crista  and  symphysis,  is  termed  the  angle  of  the  pubes** ; 
the  crista  is  terminated  externally  by  a  projecting  nodule  of 
bone — the  tuberosity  or  spine,  from  which  runs  outwards  a 
Pecten.        sharp  line  (pecten)j  a  portion  of  the  ilio-pectineal  line,  giving 
attachment   to   Oimbemat^s  ligament,    and   to  the   pectineus 
muscle,  and  marking  the  maigin  or  upper  boundary  of  the  true 
pelvis. 
Descending        The  descending  ramus^  or  branch  of  the  bone^,  inclines  out- 
ischiunT"*'  ^^8  and  downwards  from  the  body,  forming  an  angle  with  it, 
becomes   thin,  and  unites  with  the  ascending  ramus  of  the 
ischium.     Its  inner  surface  is  smooth;    the  external  is  rough, 
for  the  attachment  of  muscles.     One  of  its  borders,  thick  and 
rough  and  somewhat  everted,  forms  with  the  opposite  bone  an 
arch,  called  the  arch  of  the  pubes ;  the  other  border,  sharp  and 
thin,  forms  part  of  the  maigin  of  the  obturator  foramen. 
MuBcnlar  Attachment  of  muscles. — To  the  crista  are  attached  the  py- 

roento.  ramidalis  and  rectus  abdominis ;  to  the  tuberosity  and  anterior 
surface,  the  obliquus  extemus ;  to  the  pectineal  line,  the  pecti- 
neus and  Gimbemat^s  ligament ;  to  the  crista,  and  part  of  the 
same  line,  the  obliquus  intemus  and  transveisalis. 

To  the  external  surface,  at  the  tuberosity,  and  a  little  below 
it,  the  adductor  longus ;  to  the  body,  the  adductor  brevis ;  to 
the  line  of  the  symphysis  and  the  ramus,  the  gracilis ;  and  to 
the  margin  of  the  foramen,  at  its  inner  side,  the  obturator  ex- 
temus. To  the  pelvic  surface,  part  of  the  obturator  intemus 
and  levator  ani. 
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The  ischium  forms  the  posterior  and  lowest  part  of  the  os  iKhiom. 
innomiiiatam ;    it  consists  of  two  parts,  a  body  and  a  ramus, 
nnited  at  an  angle,  so  as  to  give  the  bone  somewhat  the  figure  of 
a  hook. 

The  bodyy  fig.  54, ^^  or  laiger  part,  short,  thick,  and  somewhat  The  body, 
triangular  in  form,  presents  three  sur&ces  or  aspects,  which  look 
in  difierent  directions;  there  are  three  borders,  and  two  ex- 
tremities* On  its  external  surface  may  be  observed  a  smooth 
concaye  part,  whidi  forms  more  than  two-fifths  of  the  aceta- 
bolmn,  and  is  surrounded  by  a  curved  prominent  line,  which 
forms  the  lower  border  of  that  cavity ;  beneath  this  is  a  groove  ^^, 
directed  horizontally  backwards,  corresponding  with  the  tendon 
of  the  obturator  extemus  muscle ;  and  still  lower  a  rough  line^, 
which  bounds  tbe  tuberosity  of  the  ischium,  and  gives  attach- 
ment to  the  quadiatus  femoris.  The  internal  surfiice  of  this 
portion  of  tbe  bone  is  smooth,  and  forms  part  of  the  cavity  of 
the  pelvis.  This  is  broad  at  its  upper  part,  as  it  comprises  the 
interval  between  the  spine  or  spinous  process  ^^  and  the  maigin  Spine, 
of  the  obturator  foramen.  Below  this  process  it  becomes 
narrowed,  constricted,  and  rounded  off  at  its  back,  so  as  to 
form  a  pulley-like  surface^,  in  the  interval  between  the  spine 
and  the  tuberosity  where  the  obturator  intemus  muscle  winds 
round  its  border.  The  posterior  surface,  broad  at  its  upper 
pvt  where  it  comprises  the  space  between  the  spine  and  the 
maigm  of  the  acetabulum,  then  becomes  narrowed  and  de- 
pressed, and  finally  ends  in  a  rough  and  rather  prominent  surface 
bounded  by  well  defined  borders,  which  is  the  tuberosity  of  the 
ischium. 

The  tuherasity^^j  (tuber  ischii^)  thick  and  rounded,  forms  Tubentity. 
the  part  on  which  the  body  is  supported  in  the  sitting  position ; 
to  this  drcumstance  the  name  of  the  bone  has  been  supposed  to 
refer  (Sb^g/y  K€t6fifii»ovg  —  quod   sustineat    sedentes).*      This 
r^h  prominence  presents  three  impressions  upon  it,   corre- 


*  Riolanufl  ''  In  librum  Galeni  de  oflsibus,  ad  tyrones  commentarius**  &c., 
cap.  26,  in  «  Oper."  jp.  512.— The  name  in  the  Gennan  language— Sitzbein, 
or  Sitz^ck — has  reference  to  the  same  circumstance. 
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sponding  ivith  the  points  of  attachment  of  the  three  long  flexor 
muscles  of  the  leg. 

The  superior  extremity  of  the  bone  (if  it  be  examined  in 
early  life,  when  the  bone  can  be  detached  bom  the  ilium  and  os 
pubis,  or  after  a  section  has  been  made  of  the  os  innominatum, 
so  as  to  divide  it  into  its  three  parts,)  presents  three  surfaces,  of 
which  two  are  flat  and  triangular,  and  mark  its  junction  with  the 
ilium  and  os  pubis ;  the  other,  concave  and  smooth,  forms  pari 
of  the  acetabulum.  The  inferior  extremity  of  the  body  of  the 
bone  is  identified  with  the  tuberosity. 
Ramus.  The  ramus  of  the  ischium  ^  is  the  flat,  thin  part,  which 

ascends  forwards  and  inwards  from  the  tuberosity,  towards  the 
ramus  of  the  os  pubis  with  which  it  is  united.  One  margin  of 
the  ramus,  thick,  rough,  and  somewhat  everted,  forms  part  of 
the  inferior  outlet  of  the  pelvis;  the  other,  thin  and  sharp, 
bounds  the  obturator  foramen;  its  external  surfiice  looks  out- 
wards and  downwards,  is  rough  for  the  attachment  of  muscles; 
the  inner  surfece  forms  part  of  the  lower  circumference  of  tbe 
pelvis. 
Muscular  Attachments  of  muscles. — To  the  outer  border  of  the  tuher- 

mmu  ^^^^y  *^^  ^^^  contiguous  part  of  the  ramus,  the  adductor  mag- 

nus ;  to  the  inner  margin  of  the  tuberosity  at  its  fore-part,  the 
erector  petiis  and  the  transversus  perinsei;  to  the  ramus,  the 
compressor  urethrse ;  the  internal  obturator  muscle  to  the  pos- 
terior surface  of  the  bone  behind  the  thyroid  or  obturator  fora- 
men ;  the  external  muscle  of  the  same  name  to  the  inner  maigio 
of  the  obturator  foramen  in  front  of  the  bone. 

To  the  posterior  surfoce  of  the  tuberosity,  the  three  flexors  of 
the  1^,  scil.  the  biceps,  semi-tendinosus,  and  semi-membia- 
nosus ;  to  the  rough  line  on  the  outer  surface  which  bounds  the 
tuberosity,  the  quadratus  femoris ;  to  the  external  sur&ce  of  the 
spine,  the  gemellus  superior;  to  the  adjacent  border  of  the 
tuberosity,  the  gemellus  inferior;  to  the  spinous  process,  the 
levator  ani  and  the  coccygeus. 
Acetabu-  Acetabulum.'^ At  the  junction  of  the  three  pieces  of  the  os 

bTuil^tS^  innominatum  is  situated  the  cavity  which  articulates  with  the 
parts  of  the  head  of  the  femur ^.  It  is  called  acetabulum,  also  the  cotyloid 
e^Sai*^  or  cup-shaped  cavity  {xorvkn^  a  cup;  uloq).  Of  this  the 
portions;  ischium  foHUS  somcwhat  more  than  two-fifths,  the  ilium  some- 
what less  than  two-fifths,  the  remainder  being  made  up  by  the 
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OS  pubis.  It  is  suiTOUiided  in  the  greater  part  of  its  extent  by 
a  maigin  or  supercilium^^,  which  is  most  prominent  towards  the 
superior  and  external  part ;  but  at  the  opposite  point,  or  to- 
wards the  obturator  foramen,  it  is  deficient,  leaving  a  notch  ^^  ito  notch 
(cotyloid  notch,  sometimes  also  called  incisura  acetabuli).  The  ^^  ^®*^' 
greater  part  of  the  cavity  is  covered  with  cartilage  in  the  natural 
condition ;  but  towards  the  notch  there  is  a  part  depressed  be- 
neath the  rest^,  and  which  lodges  the  round  ligament  with  some 
synovial  fringes  :   this  has  no  cartilaginous  coating. 

When  we  examine  the  pelvis  as  a  whole,  we  observe  that 
these  articulating  cavities,  placed  toward  the  lateral  walls  of  the  direction, 
pelvis,  look  downwards  and  forwards,  with  an  inclination  out- 
wards, and  that  they  rest,  when  the  body  is  erect,  upon  the 
globular  heads  of  the  thigh-bones,  which  they  lodge.  The 
margin  of  each  cavity  is  rough  and  uneven  ;  but  in  the  recent 
state  it  is  rendered  smooth  by  a  fibro-cartilaginous  rim,  which 
runs  round  it,  and  increases  its  depth.  Where  the  osseous 
margin  is  deficient  (at  the  cotyloid  notch),  its  place  is  supplied 
by  a  fibrous  band,  so  stretched  across  as  not  altogether  to  fill 
it  up,  but  rather  to  bridge  it  over,  leaving  a  space  beneath  it 
for  the  entrance  of  vessels  into  the  interior  of  the  joint. 

To  the  inner  side  of  the  acetabulum  is  found,  in  the  dried 
Iwne,  a  large  aperture*^;  which,  however,  in  the  natural  con- 
dition, is  almost  completely  closed  by  a  fibrous  membrane.  It 
is  called  obturator  foramen,  (f.  obturatorium,  perhaps  more  Obturator 
properly  obturatum,)  firom  the  circumstance  of  its  being  closed  ''*'*™®"- 
by  a  membrane  or  ligament.  It  is  also  called  foramen  ihyroi- 
itun.  (shield-shaped,  0vgsog,  a  shield),  from  its  shape  ;  and  not 
unirequently  ybrameii  ovale.  It  is  somewhat  of  an  oval  form  in 
tbe  male,  its  longest  diameter  being  extended  obliquely  down- 
*Brds  and  outwards ;  in  the  female  it  is  a  three-sided  figure, 
iviih  rounded  angles. 

Ossification. — The  innominate  bone  is  formed  from  three  OMiAca- 
principal  pieces,  one  for  each  of  the  divisions  of  the  bone,  and  ^^^^' 
four  epiphyses,  together  with  a  thin  stratum  interposed  between  Primitive 
the  principal  divisions  of  the  bone  at  their  place  of  junction.        nuclei; 

Osseous  matter  becomes  apparent  in  the  ilium  at  a  very  early  the  first 
period, — about  the  time  it  shows  itself  in  the  vertebral  column,  a?J^"  *" 
or  soon  after.     It  is  first  discernible  at  the  lower  part  of  this  date. 
dWision  of  the  bone,  immediately  above  the  sciatic  notch. 

l2 


148  08SIFICATI0K  OF  THE  INNOMINATE  BOHE. 

After  a  considerable  inletral  of  time,  and  about  the  thiid 
month  from  conception,  a  nucleus  appears  in  the  ischium,  in 
the  thick  part  below  the  acetabulum.  And  between  the  fonrtli 
and  fifth  months  the  lost  of  the  principal  centres  of  ossification 
is  distinguishable  in  the  horizont&l  branch  of  the  pubes. 

Fig.M.* 


At  the  usual  time  of  birth  the  deposit  of  bone  has  extended 
considerably  from  the  primitive  nuclei ;  bat  the  crest  of  the 
ilium  is  still  largely  cartilaginous,  and  the  internal  parts  of  the 
ischium  and  pubes  are  in  the  same  condition,  bony  matter 
having  at  this  period  only  begun  to  incline  to  the  inner  side  of 
the  obturator  foramen,  fig.  55,  a. 


*  Some  stages  of  the  growth  of  the  innominBte  bone  arc  here  eicniplified. 

Figure  A.,  shows  its  condition  in  a  full-grown  ftetiu.  OasificatioD  has  ei- 
tendeil  from  the  primitive  nuclei.  But  the  crista  ilii  it  Ittgelj  cartilaginous ; 
the  pubes  and  ischium  are  in  the  same  condition  at  the  inner  side  of  the  obiU' 
ratoT  foramen,  and  a  consldei&blc  carlilBginatu  inlerral  separates  the  piecM 
in  the  acetabulum,  b.  This  has  been  sketched  &om  a  preparation  takm 
from  a  child  under  sii  jrears  of  age.  Bony  matter,  spreading  over  the  bone, 
hag  involved  the  inner  ride  of  the  ischium  and  pubes,  but  the  osseous  parte 
of  their  rami  are  still  at  »ome  distance  apart,  c.  The  rami  of  the  iscaium 
and  pubes  are  joined ;  a  cartjlannous  T-sbaned  interspace  ie  apparent  in  the 
acetabulum,  d.  This  figure  is  from  theboayof  a  person  aKe«r  about  twenty 
yeais.  Union  has  taken  place  in  the  acetabulum,  and  the  epiphyses  are 
fully  formed. 

I.  Ilium.  S.  Ischium,  3.  Pubes.  4.  y-shaped  piece.  (This  is  •  plan. 
In  the  preparatimis  of  my  collection  this  formation  occius  in  seretal  ntf- 
ments,  which  tocether  would  constitute  a  piece  of  this  kind.)  S.  Epiphviu 
of  the  creat  of  the  ilium,  6.  That  for  the  tuber  iachii.  7.  For  the  pubes. 
6.  For  the  anterior-inferior  spine  of  the  ilium. 
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About  tbe  sixth  jear  after  birth  the  rami  of  the  ischium  and  Rami  of 
pnbes  arc  nearly  altogether  ossified,  (fig.  55y  b,)  and  they  soon  ^^"  ^** 
after  join  (c). 

The  three  divisions  of  the  bone  approach  one  to  the  other  in 
tlie  acetabolom,  by  the  extension  of  the  ossific  process  from  the 
primary  nuclei  (fig.  55,  a.  b.  c.)  ;  and  about  the  thirteenth  or 
foarteenth  year  a  distinct  deposit  of  bony  matter  is  observable 
in  the  cartilage  which  separates  them  in  this  situation.     The 
added  formation  may  occur  in  a  single  mass  (I  have  hitherto  Y-shaped 
found  it  to  consist  of  several  fragments)  ;  and,  from  the  shape  ^wtobSimn 
it  necessarily  assumes,  it  is  named  the  Y-shaped  piece.      The  aadjimo- 
union,  therefore,  of  the  ilium,  ischium,  and  pubes  occurs  through  p^<^pai  ^ 
the  medium  of  the  interposed  piece  or  pieces  now  described,  piecet  here, 
and  it  takes  place  after  the  usual  time  of  puberty ;  the  two  first 
named  joining  in  the  first  instance. 

About  the  age  of  puberty  epiphyses  begin  to  make  their  ap-  Epiphyses, 
pearance  as  follows  : 

a.  On  the  crest  of  the  ilium  reaching  over  its  whole  length  (d^). 

b.  In  the  anterior-inferior  spine  of  the  same  part  (d^).  This 
epiphysis  is  not  constant ;  it  is  said  to  occur  more  frequently  in 
the  male  than  the  female. 

c.  The  tuberosity  of  the  ischium  becomes  covered  by  a  broad, 
cnnred  crust,  which  reaches  upwards  some  way  in  a  pointed  form 
on  the  ramus  (d*). 

d.  Lastly,  the  inner  maigin  of  the  pubes  receives  a  small 
epiphysary  plate  (d^),  which  is  stated  by  B^clard  to  be  present 
more  frequently  in  the  female  than  the  male  skeleton. 

The  epiphyses  are  all  joined  to  the  bone  about  the  twenty-  Completion 

efthyear.   '^  ^  •*  ofthebone. 

THE  PELVIS. 

The  pdvisy  or  basin-shaped  cavity,  which  is  made  up  of  the  The  privis. 
^^^  innominata,  the  sacrum,  and  coccyx,  deserves  to  be  atten- 
tively examined,  not  merely  as  to  the  details  of  the  parts  which 
compose  it,  but  as  to  its  general  conformation. 

'f'he  external  surface. — Taking  the  objects  which  are  de-  Ito  external 
scrying  of  notice  on  the  external  surface,  from  before  backwards,  '"™*' 
^nd  beginning  at  the  median  line,  we  observe  the  symphysis 
pubis,  or  the  line  of  junction  between  the  two  bones  of  that 
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name ;  its  direction  is  verticaly  its  depth  greater  in  the  male 
than  in  the  female ;  beneath  it  is  an  angular  space,  the  pubic  or 
sub-pubic  arch  J  bounded  by  the  rami  of  the  ossa  pubis  and 
ischia  at  each  side.  On  each  side  of  the  aich  is  the  thyroid  or 
obturator  foramen  above  noticed,  and  still  more  laterally  the 
acetabulum^  above  which  rises  the  broad  convex  part  of  the 
ilium  (dorsum  ilii).  Posteriorly,  along  the  middle  line,  are 
situated  the  tubercles  or  spinous  processes  of  the  sacrum ;  ex- 
ternal to  these,  the  posterior  sacral  foramina,  and  next,  a  broad, 
unequal  surface,  to  which  the  sciatic  ligaments  and  gluteus  max!- 
mus  are  attached ;  and  lastly,  the  laige,  deep  excavation  {sacro- 
sciatic  notch),  bounded  by  the  margins  of  the  sacrum  and  os 
innominatum. 

The  internal  surface  is  divided  into  two  parts  by  a  prominent 
line  {ilio'pectineal)  leading  from  the  tuberosities  of  the  ossa 
pubis,  outwards  and  backwards,  to  the  prominent  point  of  the 
sacrum  (the  promontory).  This  constitutes  the  margin  or  brim 
or  inlet  of  the  true  pelvis ,  all  the  part  above  it  being  called  the 
false  pelvis  ;  as  in  reality  it  belongs  to  the  abdomen. 

The  superior  circumference  of  the  fidse  pelvis  is  formed  on 
each  side  by  the  crista  ilii ;  posteriorly  may  be  observed  a  deep 
notch,  which  is  divided  into  two  parts  by  the  base  of  the  sacrum, 
and  anteriorly  (in  the  interval  between  the  anterior-superior 
spinous  processes  of  the  ilia)  the  margin  of  the  bone  subsides, 
so  as  to  present  a  deep  excavation,  which  in  the  natural  condi- 
tion  is  filled  up  by  the  soft  parietes  of  the  abdomen.  Along 
this  margin  are  placed  the  anterior-inferior  spinous  processes  of 
the  ilia,  the  ilio-pectineal  eminences,  the  spines  or  tuberosities 
of  the  ossa  pubis,  with  their  crista  and  angles.  The  inferior 
circumference  or  outlet  of  the  pelvis  presents  three  bony  emi- 
nences (the  tuberosities  of  the  ischia  on  the  sides,  and  the  sacrum 
and  coccyx  behind  in  the  middle  line),  which  are  like  so  many 
promontories,  separated  by  deep  excavations.  The  anterior  of 
these  (pubic  arch),  triangular  in  its  form,  is  bounded  on  each 
side  by  the  rami  of  the  ischia  and  ossa  pubis,  extending  up- 
wards and  inwards  from  the  tuberosities  of  the  ischia  to  the 
symphysis  pubis.  The  two  other  notches  (sacro-sciatic)  are 
placed  behind  and  above  the  tuberosities,  and  correspond  with 
the  interval  between  the  sacrum  and  os  innominatum.  When 
examined  in  the  dried  bones,  their  extent  is  considerable ;   but 
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in  tbe  tutnnl  condition  they  are  divided  into  leeeer  spaces  by 
the  BBcro-wiatic  ligamenta. 

Obliquity  of  the  petvit, — In  the  erect  attitude  of  the  body,  DiractiDoot 
the  direction  of  the  pelvis  ia  so  oblique  (fig.  66,)  that  the  ante-  Jj^^™" 
rior  wa)l  (pabes)  looks  towards  the  cavity  upwards  as  well  as 
backwards,  and  the  posterior  wall  (sacrum  and  coccyx)  is  directed 
downwaide  and  forwards.  At  the  same  time,  the  upper  and  lower 
apeitorea  are  inclined  forwards.  The  base  of  the  sacrum^  is  con- 
Fig.  66  * 


siderably  higher  than  tbe  upper  margin  of  the  symphysis  of  the 
pabes' ;  the  extent  varies  in  different  cases,  but  in  a  large 
number  of  well-fbnned  female  bodies  it  has  been  found  by 
M.  Na<^]e  to  be  three  inches  and  nine  or  ten  lines.  The 
point  of  the  coccyx  is  stated  by  the  same  observer  to  be — 
laVtsg  the  average  of  a  large  number  of  cases — seven  or  eight 
lines  higher  than  the  inferior  margin  of  the  symphysis  of  the 
piibe8.f — The  obliquity  of  the  pelvis  is  considerably  greater  in 
the  foetus  and  in  young  children  than  in  the  adult. 

*  A  verticftl  MCtion  of  B  femslc  pelvis  made  through  the  symphviia  of 
thepubes  and  the  middle  of  the  ntcruin,  and  ehowiiig  the  left  lateral  half; 
(ndiued  bviD  Naegle's  figure).  1.  Bymphysis  of  pub^.  2.  Base  of  Bacrum. 
3'  Cocc^.  4.  Anterior-Buperior  apioe  of  iliuin.  6.  Tuberosity  of  igchitmt, 
6.  Spine  of  ischium. 

I  M.  Na^le  made  obcervaClouB  on  Src  hundred   healthy  females  who 
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The 


Axis  of  the  pelvis. — In  detennining  the  line  which  would  be 
equally   distant  from   the  inner  suiftce  of  the  pelvis  on  all 

Fig.  67.* 


sides,  it  will  be  unnecessary  to  dwell  on  the  lateral  walls, 
doeinot  inasmuch  as  these  resemble  one  another  exactly,  and  the 
dejriatelate-  middle  point  docs  not  in  any  degree  deviate  to  either  side 

the  whole  extent  of  the  cavity.     But  there  is  so  niudi 


cnnres  in 
antero- 
poater.  di- 
rection. 


m 


difference  between  the  anterior  and  posterior  walls, — ^the  one 
1^  to  2  inches  in  length,  and  oblique  in  direction,  the  other 
about  5  inches  long,  likewise  oblique  and  much  curved, — that 
the  axis  must  be  differently  situated  at  different  positions.     It 


had  borne  children  without  the  occuirence  of  unwonted  difficulty:  one 
hundred  and  forty-nine  of  the  number  were  tall  persons,  fifty-seven  of  short 
stature,  and  the  remainder  were  of  middle  height ;  and  he  found 
That  the  point  of  the  coccyx  was  higher  than 
the  inferior  margin  of  the  symphysis  pubis  (the 
upper  angle  of  the  pubic  arch)  in  .        .        .        .  4d4 
That  It  was  lower  than  the  same  point  in  .     26 

And  that  it  was  on  the  same  level  in   .     .         .20 
The  maximum  of  elevation  of  the  point  of  the  coccyx  above  the  apex 
of  the  arch  of  the  pubes  was  twenty-two  lines,  and  its  maximum  of  de- 
pression below  the  same  point  nine  lines.    The  average  of  all  is  stated  in 
the  text. — "  Das  weibliche  Becken,"  &c.  Carlsruhe,  1826. 

*  A  vertical  section  in  outline  of  the  pelvis  at  its  middle,  with  lines 
indicating  the  axis  of  the  pelvis  and  a  homsontal  line  below  the  figure. 
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is  for  this  reason  that  seyenl  axes  or  axes  for  several  parts  are 
recognized ;  viz.,  one  for  the  inlet  to  the  true  pelvis,  another 
for  the  outlet,  and  another  again  for  the  intervening  space,  the 
cavity;  and  each  of  these  requires  some  notice. — It  must  be 
premised  that  the  direction  of  the  axis  at  any  point  of  the 
cavity  will  be  marked  by  a  line  running  at  right  angles  with  the 
middle  of  the  plane  of  that  part. 

The   axis  of  the  inlet  of  the  true  pelvis. — ^The  plane  of  Azuofin- 
the  trae  pelvis  will,  in  the  section  of  the  cavity,  (fig.  66,)  J^VuAw; 
be  represented  by  a  line  drawn  between  the  base  of  the  sacrum 
and  the  upper  margin  of  the  pubes,  (fig.  57$  a,  &,)  and  a  line  at 
nght  angles  with  its  middle,  c,  d,  will  give  the  direction  of  the 
uis.    The  axis  of  this  part  is  therefore  directed  downwards  and 
backwards,  and  it  is  usually  said  to  coincide  with  a  line  drawn 
bom  the  umbilicus  to  the  lower  part  of  the  sacrum ;  and  this  is 
Bot  fiir  removed  from  correctness,  for  M.  Naegle  found  that  in 
tbe  average  of  a  laige  number  of  female  pelves  the  lower  end  of 
<ucb  a  line  would  fall  against  the  coccyx  (below  the  middle),  of  outlet. 
As  regards  the  axis  of  the  outlet :  it  is  indicated  by  the  line  A,  g,  ^^^ 
at  light  angles  with  the  middle  of  e,y,  which  represents,  in  the 
s^ioD,  the  plane  of  this  part  of  the  cavity.     It  is,  therefore, 
^^iccted  downwards  and  forwards ;   and,  if  extended  into  the 
caWtj,  would  cross  an  extension  of  the  axis  of  the  inlet.    When 
tbe  coccyx  is  moved  backwards,  this  axis  undergoes  a  correspond- 
^g  alteration,  as  indicated  by  the  dotted  lines  behind  A. 

I'be  cavity   of  the  pelvis  being  much  curved,  so  likewise  of  cavity, 
niast  its  axis  be ;  and  for  general  purposes  it  will  be  suffi-  J^^/^ 
cienUy  correct   to   say   that,  beginning  with  the  axis  of  the  former, 
wiet,  and  following  the  curve  of  the  sacrum  and   coccyx   in 
tbe  middle  of  the  cavity,  it  will  terminate  in  that  of  the  out- 
let— in  the  course  of  the  curved  line  between  d  and  A.* 

u  is  to  be  borne  in  mind  that  the  foregoing  observations 
have  reference  to  the  pelvis  in  the  skeleton,  its  osseous  bound- 
aries only  being  considered.  To  prevent  any  misapprehen- 
sion, it  may  be  well  to  add,  even  here,  concerning  the  pelvis  of 
tbe  female  (in  respect  to  whom  the  direction  of  the  cavity  is 

The  exact  course  of  the  line  may  be  determined  by  finding  tbe  axes 
of  different  parts  at  very  short  intervals,  from  above  downwards,  through 
tt^  ^^^f  ^^  ^^  principle  already  referred  to,  and  drawing  a  line  through 
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of  especial  practical  importance),  that  in  the  natuial  state,  the 
bones  being  clothed  with  soft  parts,  there  is  a  difference  which 
mainly  affects  the  outlet.  In  that  (the  natural)  conditioiiy 
the  anterior  wall  is  not  materially  altered,  but  the  posterior 
one  is  elongated  at  the  lower  end,  the  sacrum  and  coccyx 
being  continued  forward  by  the  perinseum.  And  therefore 
the  axis  of  the  real  outlet  is  situated  much  further  forward 
than  the  position  assigned  to  it  in  the  osseous  cavity  alone. 

The  size  and  conformation  of  the  pelvis  differ  very  remark- 
ably in  the  two  sexes.  In  the  female  the  bones  are  thinner, 
more  smooth  on  the  sur&ce,  the  muscular  impressions  being 
less  strongly  marked,  and,  though  its  perpendicular  depth  is 
less,  its  breadth  and  capacity  are  greater.  The  alse  of  the  iliac 
bones  are  more  expanded  ;  the  upper  aperture  is  more  nearly 
circular,  the  projection  of  the  sacrum  less  perceptible;  and 
the  space  between  the  tuberosities  of  the  ischia  greater.  The 
depth  of  the  sjrmphysis  pubis  is  less  in  the  female  than  in  the 
male,  whilst  the  breadth  of  the  pubic  arch  is  greater. 

The  different  dimensions  of  the  male  and  female  pelvis  are 
stated  as  follows,  by  Meckel,  Cloquet,  and  Bums : — 


{ 


Mbckbl. 

CLOaVBT. 

BVEBS. 

In  the  mile 
pelvis. 

In  the  fe- 
male pdvia. 

Female. 

Female. 

inch,  lines. 

inch.  lines. 

indi.  lines. 

7     8 

8     6 

10     0 

10     0 

8     3 

9     4 

11     1 

11     I 

4     6 

5     0 

5     6 

5     6 

4     6 

4     5 

4     7 

5     5 

4     0 

4     4 

4     4 

4    0 

4     0 

4     8 

— 

— 

5     0 

5     4 

.— 

^ 

5     0 

4     8 

— 

— 

3    0 

4     5 

4     4 

4    0 

3    3 

4     4 

4     4 

4    0 

Between   the   anterior-superior  apinout 

procea sea  of  the  ilia 
Between  the  middle  points  of  the  cria- 

ts  of  the  ilia 
The  tnmayerae  diameter  ^ 
The  oblique     .        .      >  of  the  inlet 
The  antero>poaterior  .  J 
The  tranayerae  diameter  ^  f 

The  oblique     .        .      >of  the  cavity  ^ 
The  antero-poaterior  .  J  L 

The  traiuiTem  .        .    I  ^  ^     ^    t 
The  antero-poatenor  .    )  | 

The  last  may  be  increased  to  five  inchea  in  conaequence  of  the  mobili^  of  the 

coccyx. 


In  the  foetus  and  young  children  the  capacity  of  the  pelvis  is 
very  small,  and,  at  the  same  time,  those  viscera,  whicb  may  be 
said  to  belong  to  the  pelvis,  lie  chiefly  in  the  abdomen.  The 
obliquity  of  the  cavity  is  greatest  in  early  life. 


155 


BONES  OF  THE  LOWER  EXTREMITY. 

The  lower  extremity  is  made  up  of  three  parts ;  the  thigh, 
1^,  and  foot. 

The  osseous  part  of  the  first  consists  of  one  bone — the 
femor;  that  of  the  leg,  of  two — ^the  tibia  and  fibula.  The 
adjacent  extremities  of  these,  together  with  the  patella  (a  sort 
of  sesamoid  bone),  form  the  knee. 

The  foot  is  composed  of  three  parts ;  the  tarsus^  metatarsus, 
and  phalanges. 


THE   FEMUR. 

The  femur  or  thigh-bone,  fig.  58,  (os  fe* 
mortc,)  the  longest  and  largest  bone  of  the 
skeleton,  is  sitnated  between  the  pelvis  and 
the  tibia.  In  the  erect  position  of  the  body, 
its  general  direction  is  not  vertical ;  it  gra- 
dually inclines  inwards  towards  the  lower  part, 
so  that  the  bones  of  opposite  sides,  though 
separated  at  a  considerable  distance  where  they 
are  connected  with  the  pelvis,  approach  each 
other  inferiorly,  and  come  nearly  in  contact. 
The  d^ree  of  this  inclination  varies  in  different 
persons,  and  is  more  marked  in  the  female 
than  the  male.  The  femur  presents  a  central 
part  or  body,  and  two  extremities. 

The  body,  ^,  or  shafts  as  it  is  sometimes 
called,  compressed,  but  nearly  cylindrical  to- 
wards the  centre,  and  at  the  same  time  slightly 
convex  or  arched  forwards,  is  expanded  supe- 
riorly and  inferiorly.  Its  anterior  surface,  con- 
vex and  smooth,  is  broader  towards  the  lower 
than  the  upper  extremity.  Both  its  lateml 
svurtaces  are  compressed  and  somewhat  flat; 
hut  it  may  be  observed  that  the  external  is 


Fig.  58.^ 


Femur,  its 
size; 


oblique 
direction. 


Shaft; 


its  BUifaces. 


*  A  front  view  of  the  femur  of  the  right  side.  1.  The  shaft.  2.  The 
great  trochanter.  3.  The  small  trochanter.  4.  The  neck.  5.  The  head. 
6  is  above  the  trochanteric  fossa.  7  is  said  to  mark  the  external  condyle. 
S*  The  articular  surface  of  the  external  condyle.  9.  A  pit  for  the  tendon  of 
the  popliteus  muscle.  10.  The  external  tuberosity.  11.  The  internal 
condyle.    12.  The  internal  tuberosity. 
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Bomewliat  concave :  it  affords  attachment  to  the  vastus  externns 

muscle.     The  surface,  "which  superiorly  looks  inwards,  is,  in  the 

lower  third  of  the  bone,   inclined   somewhat   backwards,  and 

gives  attachment  to  the  vastus  intemns.     The  anterior  sur&ce 

is  separated,  though  not  in  a  very  marked  d^free,  from  the 

lateral  surfiures  by  two    lines,  which   may  be  traced   upwards 

from  the  condyles,  towards  the  superior  extremity  of  the  bone ; 

but  posteriorly,  at  the  union  of  the  two  lateral  sur&ces,  is  a 

rough  and  prominent  line  (linea  aspara)^  which  gives  attachment 

to  several  muscles. 

Linea  a*-         The  linea  aspcra  is  most  prominent  towards  the  centre  of 

P®"*  the  bone,  and,  when  examined  with   attention,  presents  two 

margins  and  a  rough    interstice,   each  giving  attachment  to 

muscles.     Above  and  below  the  centre,  it  subsides  as  it  were 

towards   the   extremities,  and  also  becomes   bifurcated.     The 

iubrancheft,  two  Superior  divisions  or  branches  of  the  line  terminate,   the 

upper  and     ^^^  (internal  and  somewhat  shorter)  at  the  lesser  trochanter; 

the  other^  external,  at  the  greater  trochanter ;  in  the  coune  of 

the  latter  a  rough  and  often  strongly-marked  ridge  exists,  which 

gives  insertion  to  the  gluteus  maximus.     The  inferior  divisions 

spread  more  asunder,  and  terminate  at  the  condyles,  enclosing 

between    them  and  the  margins  of  these  prominences,  a  flat 

triangular  portion  of  the  bone,   which  corresponds  with   the 

Medullary    popliteal  vesscls.     Towards  the  superior  part  of  the  linea  aspera 

foramen.       ^^y  \^  observed  a  foramen  directed  from  below  upwards,  which 

transmits  the  medullary  vessels. 
The  upper        At  the  superior  extremity  of  the  bone  is  placed  its  neck, 
T**d*^*^°*'  which  is  directed  upwards  and  inwards,  so  as  to  form  an  obtuse 
tion.  angle  with  the  body  or  shaft ;  at  its  point  of  union  with  the 

latter  a«B  two  eminences  (trochanters),  one  the  larger  on  the 
outer,  the  other  on  the  inner  side ;    it  is  from  between  these 
that  the  neck  arises. 
Great  tro-        The  trochanter  major^  is  prolonged  from  the  external  sur- 
chanter.        ^^  ^f  ^j^^  body  of  the  bone,  and  nearly  in  a  line  with  its  axis. 
This  apophysis,  quadrilateral  in  its  form,  is  convex  and  rough 
on  its  external  sur&ce,  which  is  marked  by  a  line  directed  ob- 
liquely downwards  and  forwards  for  the  attachment  of  the  glu- 
teus medius ;  the  internal  sur&ce,  of  less  extent,  presents  at  its 
Trochante-    base  a  pit^,  {trochanteric  or  digital  fossa,)  which  receives  the 
nc  oMa.       external  rotator  muscles  ;  its  superior,  or  terminal  border,  is  flat 
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and  stnight,  and  the  posterior  thick  and  rounded.  At  the  pos- 
terior aspect  of  the  great  trochanter  may  be  observed  an  oblique 
and  prominent  line,  directed  downvards  and  inwards,  and  ter- 
minating in  the  trochanter  minor. 

The  trochanter  minor  ^^  a  conical  rounded  eminence,  pro-  Small  tn>- 
jects  from  the  posterior  and  inner  side  of  the  bone,  and  gives  ^^^^^^' 
attachment  at  its  back   part  to  the  tendon  of  the  psoas   and 
iliacus  muscles. 

The  neck  of  the  femur  ^  which  is  so  named  from  its  constrict-  The  neck, 
ed  appearance  and  supporting  the  head,  forms  an  obtuse  angle 
with  the  body  of  the  bone ;  it  is  compressed  from  before  back- 
wards, so  that  its  diameter  in  this  is  much  less  considerable  than 
in  the  vertical  direction,  in  which  greater  power  of  resistance  is 
lequired,  for  sustaining  the  weight  of  the  body ;    its  anterior 
surface  is  broad  and  smooth ;  the  superior,  inclined  upwards,  is 
short  and  somewhat  concave ;  the  inferior  is  the  most  extensive. 
The  union  of  the  neck  with  the  rest  of  the  bone  is  marked  by 
the  trochanters  and  two  intervening  oblique  lines,  (inter'trochan-  inter-tio- 
*«^,)  of  which,  the  anterior  one  is  rough,  and  but  slightly  f^*^**"^ 
prominent ;  the  other,  situated  posteriorly,  forms  a  smooth  pro- 
jecting ridge,  which  overhangs  the  trochanteric  fossa. 

The  neck  is  surmounted  by  the  globular  head^,  which  forms  The  head. 
a  considerable  segment  of  a  sphere,  is  tipped  with  cartilage  in 
the  fresh  state,  and  lodged  in  the  acetabulum.      A  little  be- 
neath its  most  prominent  point  is  a  small  cavity,  which  gives 
attachment  to  the  round  ligament. 

The  inferior  extremity  of  the  bone,  much  thicker  and  broader  The  lower 
than  the  superior,  is  terminated  by  two  eminences,  separated  ***  ^     °®' 
posteriorly  by  a  deep  fossa ;  these  are  named  condyles,  of  which 
one  is  internal,  the  other  external. 

The  external  condyle'^ 9  is  laiger,  and  projects  forwards  more  Eztenial 
ll^an  the  internal ;  its  articulating  surface  also  is  broader,  and  *^°  ^  ®- 
mounts  higher  up  anteriorly ;  its  external  surface,  rough  and  un- 
equal, presents  a  deep  pit^,  inferiorly,  which  gives  attachment  Pit  for  pop- 
to  the  tendon  of  the  popliteus  muscle ;  and  immediately  above     ^°^ 
i^  a  projection",    (external   tuberosity ,)  which  gives  attach-  External 
ttent  to  the  external  lateral  ligament  of  the  knee-joint.  tuberodty. 

The  internal  condyle^^  appears  longer,  and  also  to  descend  Inteniai 
lower  down  than  the  other ;  but  this  is  rather  apparent  than  **"^y*®' 
^,  for,  by  means  of  the  obliquity  of  the  shaft  of  the  bone, 
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both  condyles  are  brought  to  the  same  pbme.  The  interna] 
condyle  presents  at  its  inner  side  a  tubfroaity^^^  which  giv(^ 
attachment  to  the  internal  lateral  ligament  of  the  knee-joint 
and  the  tendon  of  the  adductor  magnus. 

The  articular  surfaces  of  both  condyles,  covered  with  carti- 
lage in  the  fresh  state,  are  united  anteriorly  where  they  form  a 
pulley-like  surface^  concave  from  side  to  side,  on  which  the 
patella  glides.  Inferiorly,  these  suriaces  diverge  as  they  pass 
backwards,  and,  when  they  terminate  at  the  posterior  sur&ce  of 
the  bone,  are  separated  by  a  considerable  interval  (the  inler- 
candyloid  fossa). 

Articulations.  —  The  femur  articulates  superiorly  with  tbe 
acetabulum  ;  by  its  condyles  with,  inferiorly,  the  tibia,  and, 
anteriorly,  the  patella. 

Attachments  of  muscles. — To  the  anterior  surface,  the  cnireus 
and  the  sub-crureus;  to  the  two  lateral  surfaces  and  to  both 
lips  of  the  linea  aspera,  the  vastus  intemus  and  extemus;  to 
the  centre  of  that  line,  the  adductors  and  the  short  head  of  the 
biceps  flexor ;  to  the  outer  surface  of  the  trochanter  major,  the 
gluteus  medius ;  to  the  anterior  part  of  its  upper  border,  the 
gluteus  minimus  ;  to  the  fossa,  at  its  posterior  surface  the  other 
external  rotators ;  to  the  posterior  part  of  the  same  border,  the 
pyriformis ;  to  the  posterior  part  of  the  lesser  trochanter,  and  to 
a  small  portion  of  the  line  below  it,  the  tendon  of  the  psoas  and 
iliacus.;  to  the  line  descending  from  the  great  trochanter,  pos- 
teriorly, the  quadratus  femoris;  to  the  line  below  the  lesser 
trochanter,  the  pectineus ;  to  the  rough  impression  beneath  the 
great  trochanter,  the  gluteus  maximus  ;  just  above  the  inner  aod 
the  outer  condyle,  the  corresponding  heads  of  the  gastrocnemius; 
above  the  external  condyle,  the  plantaris ;  to  the  fossa  beneath 
the  external  tuberosity,  the  popliteus. 

Ossification. — The  femur  begins  to  ossify  before  the  verte- 
br»,  and  the  process  is  first  apparent  at  the  middle  of  the  shaft. 
From  the  osseous  ring  formed  in  this  position,  the  ossifica- 
tion extends  towards  both  ends,  ultimately  involving  the  shaft 
and  neck  of  the  bone  (fig.  59).  As  it  advances  on  tbe  1^^ 
named  part  (the  neck),  osseous  matter  will  be  found  first  on  its 
lower  sur&ce  (b.  c). 

Epiphyses. — The  first  of  these  additional  centres  of  ossifica- 
tion appears  in  the  lower  end  of  the  bone  (b.^),  in  the  Is^^ 
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month  of  fietal  life,  and  from  it  the  entire  of  the  lower  extre- 
mity of  the  femur  (including  both  the  condyles  and  tuberoeities) 
is  constructed  (c.  D.  £.^). 


Fig.  69.* 


In  the  end  of  the  fint  year  after  birth  a  nucleus  is  discernible  of  head ; 
in  the  head  (c.^),  and  the  ossification  radiates  from  it  over  the 
globular  end  of  the  bone  (c.  n.  £.'). 

The  trochanters  are  distinct  formations.  Ossification  begins 
in  the  larger  (d.*)  in  the  course  of  the  fourth  year,  j-  and  it  does 
not  show  itself  in  the  smaller  till  a  considerably  later  period — 
the  thirteenth  or  fourteenth  year  (k.^). 

CwMolidauon. — The  order  in  which  the  epiphyses  are  joined 
to  the  rest  of  the  bone  is  the  reverse  of  that  in  which   they 


of  trochan- 
ter major 
and  minor. 


*  Successive  stages  of  the  growth  of  the  femur  are  shown  in  these  figures, 
up  to  the  time  when  the  union  only  of  the  parts  is  wanting  to  the  completion 
w  the  bone. 

A.  Ossification  has  extended  from  the  primitive  centre  over  the  shaft  of  the 
femur.  The  preparation  was  taken  from  the  body  of  a  foetus  of  eight 
i&oQtbs.  B.  A  nucleus  is  apparent  in  the  interval  between  the  condyles. 
This  iUustrates  the  condition  of  the  bone  in  a  full-grown  foetus,  c.  A  granule 
is  added  in  the  head.  d.  One  is  present  in  the  great  trochanter,  and  e.  in  the 
snaUer  trochanter. 

I.  The  shaft.  2.  The  lower  extremity.  3.  The  head.  4.  The  great 
trochanter.    6.  The  small  trochanter. 

t  In  the  thigh-bones  taken  from  the  body  of  a  child,  stated  with  correct- 
^  (is  well  as  could  be  judged)  to  have  been  three  years  and  a  half  old,  I 
^und  at  the  base  of  each  great  trochanter  a  granule  of  bone  equal  in  size  to 
wlf  a  common  pea. 


Epiphyses 
join  in  the 
inverse 
order  of 
their  ap- 
pearance. 
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appear:  the  small  trochanter  joins  first,  the  great  trochanter 
follows  next,  then  sncceeds  the  head,  and  lastly  the  lower 
epiphysis,  whose  ossification  was  the  first  to  begin,  ceases  to  be 

Growth        a  separate  piece.      The  bone  is  complete  by  the  union  of  its 

completed.    ^^^  ^^^j.  ^j^^  twentieth  year. 


THE  PATELLA. 

The  patella  (rotula,  knee-pan,)  is  situated  at  the  anterior 
part  of  the  knee-joint,  being  attached  by  a  ligament  (ligamentum 
patellse)  to  the  tibia,  so  that  its  position  with  regard  to  the  joint 
varies  according  to  the  movements  of  that  bone.     Compressed 
and  somewhat  triangular  in  its  form,  its  anterior  surfiiee  is  con- 
vex, and  covered  by  the  expanded  fibres  of  the  extensor  tendons ; 
Two  part!  of  the  posterior,  smooth  and  covered  with  cartilage  for  its  articula- 
eSem!'Ae    ^^^^  ^*^^  ^^®  condyles  of  the  femur,  is  divided  by  a  vertical  line 
laiiger.  into  two  parts,  the  external  being  the  broader.     Beneath  these 

is  situated  a  small  irregular  depression,  corresponding  with  the 
apex,  or  narrowest  part  of  the  bone,  which  gives  attachment  to 
the  ligamentum  patellse.  The  superior  extremity,  broad  and 
rounded  off  at  its  margin,  gives  attachment  to  the  extensor 
Lower  end  muscles ;  the  inferior,  narrow  and  pointed,  to  the  ligament 
pointed.       already  named;    the  lateral  borders  are  convex,  the  external 

being  thinner  than  the  internal. 
Osufication.       The  patella  is  ossified  from  a  single  centre,  which,  according 
to  B^clsurd,  is  apparent  in  the  middle  of  the  third  year. 

THE  TIBIA. 

Tibia,  ito  The  tibia,  next  to  the  femur,  is  the  longest  bone  in  the  skele- 

tion.'  ^^^  *^^  »  situated  at  the  anterior  and  inner  side  of  the  leg,  it  alone 
receives  from  the  femur  (under  which  it  is  placed  vertically)  the 
weight  of  the  trunk,  and  communicates  it  to  the  foot.  Like 
the  other  long  bones,  it  is  divided  into  a  body  and  two  ex- 
tremities, 
luiaperior  The  superior  extremity ^  fig.  60,^  much  thicker  and  more 
extremity,  expanded  than  any  other  part  of  the  bone,  (being  proportioned 
in  size  to  the  lower  extremity  of  the  femur,)  is  broader  from 
side  to  side  than  from  before  backwards ;  its  circumference  is 
somewhat  rounded  and  convex  in  front  and  at  the  sides,  but 
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slightly  hoHowed  posteriorly ;    at   the  fore-part.       Fig.  eo.         Anwriw 
■  little  below  the  head,  is  situated  an  eminence*,  mbemiiie*. 

Bometinies  called  the  anterior  tubenwitj,  more 
properly  the  tubrrcle,  which  Is  somewhat  rough 
it  its  tower  part,  for  the  attachment  of  the  liga- 
ment of  the  patella,  and  smooth  superiorly,  where 
it  coiresponds  to  a  small  synovial  buna,  inter- 
Tening  between  that  ligament  and  the  bose.  On 
the  sides,  and  above  this,  are  two  rounded  emi- 
nences (^luberotilie»),  the  external  one'  being 
somewhat  smaller  than  the  other*,  and  marked 
poeterioriy  by  a  flat  aur&ce,  which  articulates 
viUi  the  head  of  the  fibula ;  these  processes  give 
Kttachment  to  the  lateral  ligaments  of  the  knee- 
joint.  On  the  superior  aspect  of  this  portion  of 
the  bone  may  be  observed  two  concave  cartilagi- 
Doiu    Bnr&ces*^,  (condyUt,)  which  sustain   the  CondjieL 

condyles  of  the  femui ;  the  internal  one  is  some- 
■hat  the  deeper ;  its  greatest  diameter  ia  from 
before  backwards ;  the  external  one  is  nearly  circular.  In  the 
intertal  between  the  articular  surfaces  is  situated  a  pyramidal 
eminence^,  the  summit  of  which  is  usually  divided  into  two 
tnbeiclefl ;  it  is  named  the  spine  or  spinous  process  of  the  tibia ; 
before  and  behind  this  are  two  irregular  depressed  surfaces, 
"bich  give  attachment  to  the  crucial  ligaments  and  to  the  semi- 
lunar cartilages. 

The  Imetr  or  tartal  extremily  of  the  bone  is  much  smaller  Lower  ex- 
than  the  upper,  and  nearly  quadrilateral  in  its  form ;  the  ante-  -JT^J^- 
nor  nirbce,  convex  and  smooth,  is  bounded  below  by  a  slightly  biemi. 
rough  margin  which  gives  attachment  to  the  anterior  tibio-tarsal 
ligament ;  the  posterior  is  fiat,  and  slightly  marked  by  a  groove 
for  the  fiexor  longus  pollicis ;  the  external,  slightly  concave,  is 
K\igh  snperiorly,  for  the  attachment  of  the  transverse  ligament, 
and  smooth  below,  to  receive  the  extremity  of  the  fibula.     From 
the  inner  border  of  this  end  of  the  bone  projects  downwards  a 
tiiangnlaT  spophysis',  the  internal  malUolu*;  the  inner  surfece  MoUeoluti 
of  which  is  convex,  and  covered  merely  by  the  skin,  the  external  JJ^J^  **■ 
is  Bmooth,  and  articulates  with  the  side  of  the  astragalus ;  the 
■nterior  forms  a  rounded  border,  whilst  the  posterior  is  marked  Groon  be- 
bj  two  grooves  for  the  tendons  of  the  tibialis  posticus,  and  ^^i^,^ 
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Artie,  iur- 
fiEu:e  has  two 
ports. 


Shaft. 


Its  surfaces; 

internal  is 
subcutane- 
ous; 


posterior, 
line  for 
popliteuB. 


Medullary 
foramen. 


Borders; 


the  spine; 
is  subcuta- 
neous. 


flexor  longus  digitorum ;  to  the  most  dependent  part  of  the 
process  is  attached  the  internal  lateral  ligament.  The  lower 
articular  sur&ce  of  the  tibia^,  or  that  part  which  enten  into 
the  formation  of  the  ankle-joint,  consists  of  two  parts,  one  ver- 
tical, just  described  as  being  situated  at  the  outer  side  of  the 
malleolus;  the  other  horizontal  in  its  direction,  concave  and 
quadrilateral  in  its  form,  divided  into  two  parts  by  a  slightly 
raised  line ;  of  these  two  sur&ces,  which  are  united  at  a  right 
angle,  and  tipped  with  cartilage  in  the  fresh  state,  the  latter 
rests  on  the  dorsum  of  the  astragalus,  the  former  is  applied  to 
its  inner  flat  border. 

The  body  or  shaft  of  the  tibia,  triangular  in  its  form,  dimi- 
nishes gradually  in  size  for  about  two-thirds  of  its  length,  after 
which  it  increases  somewhat  towards  its  lower  extremity.  The 
internal  surface^^  is  convex  and  subcutaneous,  except  at  the 
upper  part  of  its  extent,  where  it  is  covered  by  the  tendons  of 
the  sartorius,  semi-tendinosus,  and  gracilis  muscles.  The  ex' 
ternal  surface,  slightly  hollowed  above *\  where  it  gives  origin 
to  the  tibialis  anticus,  is  convex,  and  somewhat  inclined  forwards 
below  ^*,  where  it  is  covered  by  the  extensor  tendons.  Thepoi- 
terior  surface  is  very  deeply  seated ;  not  so  uniform  in  its  out- 
line as  the  others,  it  is  marked  at  its  upper  third  by  a  line  ex- 
tending upwards  and  outwards  to  the  external  tuberosity ;  the 
part  above  this  is  triangular,  and  gives  attachment  to  the  popli- 
teus  muscle ;  that  below  it  to  the  tibialis  posticus  and  flexor 
digitorum ;  and  from  the  line  itself  arises  the  soleus.  Near  this 
line  may  be  observed  a  medullary  foramen  of  large  size,  whose 
direction  is  from  above  downwards. 

The  surfaces  here  indicated  are  separated  by  an  equal  nuniher 
of  borders.  The  anterior  horder^^^  more  or  less  sinaoas  in 
direction,  sometimes  considerably  curved,  is  for  the  most  part 
subcutaneous ;  sharp  and  prominent,  especially  towards  the 
middle,  and  hence  named  the  crista  or  spine  of  the  tibia;  it 
subsides  towards  the  lower  end  of  the  bone,  as  if  to  allow  a 
smooth  surface  for  the  passage  forwards  of  the  vessels  and  mus- 
cles, which  superiorly  are  placed  on  the  outer  side.  The  inner 
border^  thick  and  rounded,  gives  attachment  to  the  soleus  and 
flexor  longus  digitorum  ;  whilst  the  externality  somewhat  fihaip* 
divides  inferiorly  into  two  lines,  which  diverge  towards  the  8U^ 
face  of  articulation  with  the  fibula.     The  inter-osseous  ligament 
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is  inserted  into  this  eztenial  border.  The  body  of  the  tibia  is 
slightly  twisted,  so  that  the  internal  tuberosity  inclines  a  little 
backwards,  and  the  internal  malleolus  forwards,  which  confor- 
mation deserves  attention  in  the  diagnosis  and  adjustment  of 
fractures. 

Articulations.  —  The  tibia  articulates  with  the  femur,   the 
fibula,  and  the  astragalus. 

Attachments  of  muscles, —  To  the  external  surfiice  and  ex-  Muacdar 
temal  tuberosity,  the  tibialis  anticus ;  to  the  latter  also,  the  ^^^ 
head  of  the  extensor  longus  digitorum ;  to  the  inner  surface, 
the  sartorius,  gracilis,  semi-tendinosus,  and  semi-membranosus ; 
the  popliteos  to  the  triangular  space  on  the  posterior  surface ; 
the  soleus,  tibialis  posticus,  and  flexor  longus  digitorum  to  the 
Test  of  its  extent,  and,  through  the  medium  of  the  patella  and 
its  ligament,  it  may  be  said  to  give  insertion  to  the  extensors  of 
the  leg. 

Ossification. — The  tibia  is  formed  from  one  principal  centre  OMification. 
of  ossification  and  two  for  epiphyses.     The  process  begins  at 
the  middle  of  the  bone,  about  the  same  time  as  in  the  femur, — 
M.  Cmveilhier  mentions   a  case   in    which  it  preceded   that 
bone, — and  from  this  point  extends  over  the  shafl  (fig.  61,^). 


Fig.  61  * 


fi 


K 


*  A.  This  figure  represents  the  state  of  the  tibia  some  time  before  the  usual 
period  of  birth.  Tlie  shaft  is  ossified,  the  ends  of  the  bone  are  cartilaginous. 
In  B.  (uken  from  a  full-grown  foetus)  the  osseous  centre  of  the  upper  epi- 
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superior; 
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birth;) 


inferior. 


Their  junc- 
tion with 
the  shaft. 


Epiphyses, — A  small  osseous  nucleus  is  apparent  in  tbe 
upper  extremity  of  the  tibia  in  the  full-grown  fostus  (or,  accord- 
ing to  most  authorities,  in  the  first  year  after  birth  f)  (b.  c.^)  ;  and 
the  epiphysis  when  fully  formed  is  flat,  with  a  thin  pointed 
elongation  in  front  for  the  anterior  tuberosity  of  the  bone  (d.^). 

In  the  second  year  osseous  matter  is  manifest  in  the  cartilage 
of  the  lower  extremity  at  its  middle,  and  it  extends  from  this  as 
a  centre  over  the  entire  of  that  part  of  the  bone,  including  tbe 
malleolus. 

The  epiphyses  join  the  shaft  between  the  eighteenth  and  the 
twenty-fifth  year;  the  inferior  preceding  the  other  by  a  con- 
siderable time  (d). 

Peculiarities  are  occasionally  met  with  in  the  manner  of  the 
ossification  of  the  epiphyses.  I  have  observed  a  separate  nucleus 
in  the  tongue-shaped  process  of  the  superior  one  (e.^*);  and 
B^clard  has  recorded  an  example  of  the  malleolus  being  formed 
from  an  independent  centre. 


THE   FIBULA. 


Fibub ; 
its  sise ; 


This  bone  (fibula,  peron^,  ^ngovfij  a  clasp,)  is  situated  at  the 
external  side  of  the  leg ;  it  is  nearly  equal  to  the  tibia  in  length, 

direction,  but  is  much  morc  slender.  When  the  fibula  is  placed  beside 
the  tibia  in  its  natural  position,  its  lower  extremi(|r  will  be 
found  a  little  farther  forward  than  the  upper  one,  and  its  shaft 
inclined  backwards  and  a  little  inwards  so  as  to  be  convex  in 
that  direction. 

Shaft;  The  body  or  shaft  of  the  bone,  irregularly  triangular  in  its 

form,  presents  three  prominent  lines  bounding  three  surfaces ; 

its  borders;  the  anterior,  (fig.  60,**)  or  most  prominent  line,  gives  origin  to 
muscles  in  the  superior  part  of  its  extent,  and  bifurcates  towards 


physis  is  discernible  ;  and  in  c.  that  of  the  lower  one  is  added,  d.  The  lower 
end  of  the  bone  has  been  completed  by  the  junction  of  the  epiphysis,  the 
upper  one  is  still  separable,  e.  There  is  in  this  case  a  second  centre  for  the 
superior  epiphysis. 

1.  The  shaft.  2.  The  superior  epiphysis.  2*.  A  second  granule  for  the 
same.    3.  The  inferior  epiphysis. 

t  Albinus,  B^clard,  Cruveilhier,  and  others,  date  the  commencement  of 
ossification  in  this  epiphysis  in  the  first  year  after  birth.  But  Nesbitt  and 
Meckel  state  that  bony  matter  is  present  at  the  usual  time  of  birth,  and  I 
have  found  it  so  in  two  cases,  while  engaged  in  preparing  these  sheets  for  the 
printer.  This  di£ference  respecting  a  fact  so  easily  ascertained  suggests  the 
probability  that  the  period  actually  varies. 
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its  lower  extremity,  so  as  to  enclose  a  slightly  concave  triangu- 
lar snriace^^,    which   is  subcutaneous;  the  internal   one   also 
gives  attachment  to  muscles,  and  inferiorly,  where  it  inclines 
forwards,  to  the  inter-osseous  ligament.     The  internal  surface  ^^,  internal 
looks  backwards  for  about  a  third  of  its  extent,  and  somewhat  '"       ' 
forwards  in   the  rest,  and  is  divided,  but  unequally,  into  two 
parts,  by  a  slightly  marked  longitudinal  line,  to  which  the  inter-  ridg«  for  in< 
osseous  ligament  is  attached  for  about  two-thirds  of  its  length ;  ^[^1^?* 
the  part  of  the  surface  behind  this  is  grooved, — it  gives  attach- 
ment to  the  tibialis  posticus  muscle;  the  anterior  portion,  the 
smaller,  to  muscles  placed  in  front  of  the  leg.     The  external  external 
surfiice^®,  concave  in  the  greatest  part  of  its  extent,  gives  origin  '"       * 
to  muscles, — towards  its  lower  extremity,  this  surface  is  inclined 
backwards,  conforming  with  the  peronei  muscles,  which  are  con- 
nected with  the  superior  part  of  the  bone,  and  incline  in  that 
direction  to  pass  behind  the  external  malleolus.     The  posterior  posterior 
surface,  convex  and  smooth,  affords  attachment  to  muscles,  and  *^  *^' 
presents  towards  its  middle  a  small  foramen,  directed  obliquely  Medullary 
downwards  for  the  transmission  of  the  medullary  vessels ;  in  the  *®™™*"- 
lower  part  it  inclines  inwards,  and  is  terminated  by  a  rough  sur- 
f^  connected  with  the  tibia. 

The  superior  extremity  of  the  bone^^,  called  also  the  head,  is  The  head, 
smaller  than  the  inferior  one ;  it  presents  on  the  supero-intemal 
part  a  snifll  oval  and  nearly  flat  surface,  for  its  articulation  with 
the  corresponding  part  of  the  external  tuberosity  of  the  tibia ; 
the  remainder  is  unequal,  and  gives  insertion  to  the  biceps  flexor 
cruris,  to  the  external  lateral  ligament  of  the  knee-joint,  and  to 
those  which  connect  the  tibia  and  fibula.    The  inferior  or  tarsal  External 
extremity^  forms  the  external  malleolus,  which  is  longer  and  ™*^«®*""' 
more  prominent  than   the  internal  one:    in  front  it  projects 
rather  abruptly  forwards;   behind  is  situated  a  shallow  groove 
traversed  by  the  tendons  of  the  peronei  muscles  ;  the  outer  side 
is  convex  and  subcutaneous ;  the  inner  presents  a  small  triangular  » subcuta- 
Burface,  convex  in  the  perpendicular,  and  nearly  plain  in  the 
antero-posterior  direction,  which  articulates  with  the  astragalus, 
and  is  bounded  posteriorly  by  a  rough  depression,  affording 
attachment  to  the  transverse  ligament  of  the  ankle-joint,  whilst 
the  apex  gives  origin  to  the  external  lateral  ligament. 

Articulations,  —  The  fibula  articulates  at  both  extremities 
vith  the  tibia,  and  at  the  inferior  one  with  the  outer  border  of 
the  astragalus. 


neous. 
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Attachments  of  muscles. —  TLe  internal  BorfiMre,  by  its  an- 
terior portion,  to  the  extensor  commnnis  digitomm,  extensor 
proprius  poll  ids,  and  peroneus  tertias ;  by  the  depression  on 
its  posterior  part,  to  the  tibialis  posticus  :  the  external  surface, 
to  the  peronei;  the  posterior  surface,  to  the  soleus  and  flexor 
longus  pollicis ;  its  head,  to  the  biceps  flexor  cruris. 

The  ossification  of  the  shaft  of  this  bone  occurs  a  little  later 
than  that  of  the  tibia.  Both  ends  are  cartilaginous  at  the  ordi* 
nary  time  of  birth  (fig.  62.  a.) 

Fig.  62.* 


Kpiphyses; 
lower  and 
upper. 


Order  of 
their  junc- 
tion is  pe- 
culiar. 


The  epiphyses  are  likewise  formed  after  those  of  the  tibia. 
Their  ossification  begins  with  the  lower  one,  in  which  an  osseous 
granule  appears  in  the  second  year  (s.^)  ;  and  a  commencement 
of  the  process  is  discernible  in  the  upper  epiphysis,  between  tlie 
third  and  the  fourth  year  (c.'). 

Consolidation, — Contrary  to  the  order  which  prevails  in  tlie 
union  of  the  parts  of  the  femur  and  the  tibia,  that  epiphysis  of 
the  fibula  which  is  the  first  to  take  on  the  osseous  state,  namelj, 


*  A.  The  preparation  from  which  this  figure  has  been  dram)  was  taken 
from  the  body  ot  a  foetus  arrived  at  the  usual  period  of  birth.  The  shaft  if 
ossified,  and  the  ends  of  the  bone  remain  cartilaginous,  b.  A  nucleus  has 
appeared  for  the  lower  epiphysis,  c.  That  of  the  upper  one  is  added.  (When 
the  upper  epiphysis  is  ossified  to  this  extent,  the  lower  one  is  more  ad%-Bnce<f 
than  is  here  represented.)  n.  The  lower  end  of  the  bone  is  complete,  the 
superior  epiphysis  bcinr  still  separable. 

1.  Tlie  shaft.     2.  The  lower  epiphysis.     3.  The  upper  one. 
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(he  lover  and  larger  one,  is  at  the  same  time  the  fint  to  join  the 
shift  of  the  bone  (d).  The  parts  appear  to  anite  somewhat 
later  than  in  the  tibia ;  the  consolidation  is  complete  between 
the  twentieth  and  twenty-fifth  year. 


BONES  OF  THE  FOOT. 

The  foot  is  composed,  like  the  hand,  of  three  parts,  viz.  the  The  fo 
taraus,  metatarsus,  and  toes ;  their  upper  and  under  aspects  are  "**'"^ 
■hown  in  fig.  63  and  6S*.     These  parts  will  in  the  first  place 
be  described  separately,  and  they  will  then  be  reviewed  in  their 
connection  one  with  the  other,  constituting  the  fiame-work  of 
the  foot. 


The  tarsus  is  composed  of  seven  bones,  viz.  the  os  calcis,  Tamcita 
•stngalus,  cuboid,  scaphoid,  and  three  cuneiform.  tlonf°"^ 

THE    CALCAHEDM. 

This  bone,  fig.  63,  (os  calds — calcaneum,)  is  situated  at  the  Oi  c*ku 
posterior  and  inferior  part  of  the  tarsus,  and  ),„]^ 

forms  the  heel  by  its  projection  backwards ;  ^'S-  ^■ 

elongated  in  that  direction,  and  compressed 
litenlly,  it  is  the  largest  of  the  bones  of 
Ihtfoot. 

Superiorlv  it  presents  (takinz  the  objects  Anieukr 

,,•'  ,,.,-  I,  HiAeei  lor 

BQCtesBively  from  behind  forwards)  a  con-  umgalua 

C"e  portion',  interrening  between  the  in-  aadgrooTe 

Krtionoftbe  ten  do  A  chillis  into  its  poste- 
lioT  border,  and  the  Eurftce  which  articulates 
«ilh  the  astragalus;  then  the  Ust-namedsur- 
^  which  is  bounded  by  a  rough  depres- 
sion for  the  insertion  of  a  ligament  (inter- 
"Weons),  and  lastly  a  narrow  concave  sur- 
W,  which  also  articulates  with  the  astraga- 
lus. On  the  inferior  lurface,  which  is  nat^ 
fovei  than  the  preceding,  and  broader  be- 
hind than  before,  are  observed  posteriorly 
t»o  tubercles* ',   (the   internal   being  the 
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Fig.  63.*  larger,)  serring  for  the  attachment  of  the 

plaDtar  &8cia  and  the  superficial  pknUr 
muscle^;  between  them  a  depression  for 
the  oripn  of  the  long  plantar  ligament,  and 
in  front  another  eminence*,  giving  attach- 
ment to  the  inferior  ligament  (calcaneo- 
Bcaphoid)  connecting  this  bone  with  the 
scaphoid.  The  anterior  surface,  the  small- 
est, is  slightly  concave,  and  articulates  with 
the  cuboid  bone.  The  poHtrior  turfacr, 
convex,  forms  a  rough  projection  inferiorly, 
(tuber  calcis,)'  which  receives  the  attach- 
ment of  the  tendo  Achillis,  and  is  con- 
tinued into  the  tubercles  on  the  lower  sur- 
face of  the  bone*  ',  more  especiallj  the 
inner  one.  The  upper  part  of  the  posterior 
surface^,  less  prominent  and  smooth,  is,  in 
part,  separated  (rem  the  tendo  Achillis  by 
a  synovial  bursa.  The  external  surface,  nearly  flat,  broadei 
behind  than  before,  presents  in  the  latter  direction  super&cial 
grooves^,  for  Uie  tendons  of  the  peronei  muscles,  and  is 
Internal  subcutaneous  in  the  rest  of  its  extent.  The  titiifr  mr- 
decpIvcoB-  /*""'»  deeply  concave,  is  traversed  by  the  plantar  vessels 
otTc.  and  nerves,  and  the  tendons  of  the  flexor  muscles.      At  the 

anterior  and  upper  part  of  this  sur&ce  is  a  prominent  pro- 
cess, which  deepens  the  concavity ;  it  is  grooved  beneath'  for 
the  tendon  of  the  flexor  longus  pollicis,  and  above  contributes 
to  form  the  concave  articular  surface  which  supports  the  fore- 
SuiunucD-  part  of  the  astragalus,  and  hence  the  name  "  sustentaculnm 
Si       t<,li".ppliedloit.t 

tioni.  The  calcaaeum  articulates  with  the  astragalus  and  the  cuboid 

bone. 

THE    ASTBAGALirS.       (taLUS.) 

Aitngaini.  The  astTOgalus  (iititT^yctKof,  a  die,)  is  situated  at  the  anpe- 
rior  part  of  the  tarsus;  its  form  is  irregular;  it  appeua  as  if 
twisted  on  itself. 

The  upper  surface  presents,  in  front,  a  rough  and  slightly 


partly  nib- 


t  Or  "  BusteniMulum  ci 


"  Albini  de  scelrto  liber,"  p.  30S-1. 
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excavated  part^^,  serving  for  the  attachment  of  ligaments;  and  Artie. surf, 
behind  it  a  large  convex  cartilaginous  sur&ce^^,  which  is  longer  iu  ^JdLr 
and  more  prominent  on  the  outer  than  on  the  inner  side,  broader  form ; 
before  than  behind,  and  articulated  mih.  the  lower  extremity  of 
the  tibia.      On  the  outer  and   tuner  aides  are  situated  two  those  for 
smooth  surfaces"  ",  (the  former  the  laiger,)  which  are  continu-  X'lTdifler- 
0U8  with  the  preceding,  and  articulated  with  the  inferior  ex-  euce. 
tremities  of  the  tibia  and  fibula  (the  malleoli).    On  the  inferior  Those  for  os 
surface  are  observed,  in  front  and  somewhat  internally,  a  narrow  ^J^  ^^' 
convex  surfitce,  and  behind,  a  broad  concave  one,  both  articu-  groove, 
laiing  with  the  os  calds ;  these  are  separated  by  a  groove,  which 
receives  the  ligament  that  proceeds  upwards  from  the  last-named 
bone.     The  anterior  surface^^y   convex,  is  received  into  the 
hollow  in  the  scaphoid  bone ;  it  is  called  the  heady  and  the  con-  Head, 
stricted  part  by  which  it  is  supported,  the  neck  of  the  astragalus.  Neck. 
The  posterior  surface^  or  rather  border,  is  grooved  and  traversed  Orooye  for 
by  the  tendon  of  the  flexor  longus  pollicis.  **^^^"- 

The  astragalus  articulates  with  the  tibia  and  fibula  above,  Articuhi- 
with  the  OS  calcis  below,  and  with  the  scaphoid  in  front.  ****"*" 


THE    CUBOID    BOKE. 

This  bone  (os  cuboidesy  cuboideuniy)  is  situated  at  the  ex-  Cuboid; 
ternal  side  of  the  tarsus ;  its  form  is  indicated  by  its  name.  *'"  position. 

The  superior  surface^^y  rather  rough,  inclined  obliquely  out- 
▼itfds  and  upwards,  gives  attachment  to  ligaments.     The  in-  Ridge  on 
ferior  surface  presents  in  front  a  depressions^,  traversed  by  the  ^^'^^ 
tendon  of  the  peroneus  longus  muscle,  in  the  middle  a  trans- 
verse ridge,  (tuberosity,)"  and  behind  it  an  irregular  surface  **, 
hoth  of  which  give  attachment  to  the  calcaneo-cuboid  ligament ; 
the  former  also  to  some  fibres  of  the  ligamentum  longum  plantse. 
At  the  anterior  aspect  of  the  bone  is  a  smooth  surface,  directed 
from  without  inwards  and  forwards,  and  divided  into  two  parts, 
the  internal  one  being  square,  the  external  triangular,  and  arti- 
culated, the  former  with  the  fourth^  the  latter  with  the  fifth 
nietatarsal  bone ;  at  the  posterior  is  a  surface  by  which  it  articu- 
lates with  the  OS  calcis.     The  external  border y  which  is  short  Short  exter- 
and  rounded,  presents  a  groove ^^  continuous  with  that  on  the  in-  ^^^  ^"^^'*'' 
Verier  surface,  and  serving  for  the  transmission  of  the  tendon  of 
the  peroneus  longus  muscle.     On  the  internal  surface  may  be 
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observed,  towards  its  middle,  an  elongated  smooth,  and  neaily 
Lateral  art.  flat  portion  ^^,  which  articulates  with  the  third  cuneiform  bone, 
BurfjMe-        ^jjg  p^y^  before  and  behind  it  being  rough  for  the  attachment  of 
ligaments.      This  surface  likewise  often  articulates  with  the 
scaphoid. 
Articula.  The  cuboid  articulates  with  the  fourth  and  fifth  metatanal 

^^^^^  bones  before,  with  the  os  calcis  behind,  with  the  external  cunei- 

form, and  sometimes  with  the  scaphoid. 


THE    SCAPHOID    BOKE. 

Scaphoid;         The  scaphoid  or  navicular  bone'S   so  named  from  its  ex- 
its position,  cavated  form  (trxa^^  navis)^  is  placed  at  the  inner  border  of  the 
foot,  between  the  astragalus  and  the  cuneiform  bones. 

It  presents  a  concave  sur&ce  which  looks  backwards,  and  a 
Tubercle  at  convex  one  which  is  turned  forwards.  Its  inner  margin  projects 
inner  tide,     jj^  ^j^^  f^^^  ^f  ^  tubercle**  toward  the  sole  of  the  foot     Upon 

Concave       its  Upper  and  inner  surface  are  inequalities  for  the  attachment 
*"**•  *         of  ligaments, — behind,  a  concavity  for  the  head  of  the  astragalus, 
Faccto  for     — in  front,  three  distinct  surfaces  for  articulation  with  the  three 
boiwa!*****     cuneiform  bones ;  at  its  lower  and  inner  border  is  the  promi- 
nence or  tubercle,  above  noticed,  which  gives  attachment  to  the 
tibialis  posticus  muscle ;  on  the  outer  side,  in  some  instances, 
is  a  small  articular  surface,  by  which  it  is  united  to  the  cuboid 
bone. 
Articula-  It  articulates  with  the  three  cuneiform  bones,  with  the  astra- 

galus, and  sometimes  with  the  cuboid. 


tions. 


THE    CUNEIFORM    BONES. 


encea. 


Three cu-  These  bones"**"  (ossa  cuneiformia,  wedge-ehaped,)  con- 
neiform;  gtitute  the  anterior  and  inner  part  of  the  tanus  ;  the  name  ex- 
thcir  differ-  presses  their  form.  In  number  three,  they  are  distinguished 
by  their  numerical  order  firom  within  outwards. 

The  first  is  the  largest,  and  has  its  base  or  broad  border 
turned  down  into  the  sole  of  the  foot, — the  second,  or  middle, 
the  smallest.  The  base,  or  broad  border,  of  the  second  and 
third  is  at  the  upper  or  dorsal  surfi&ce  of  the  foot,  and  con- 
tributes to  give  it  its  arched  form.  They  articulate  behind  with 
the  navicular,  and  in  front  with  the  first,  second,  and  third  me- 
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tatareal  bones.  In  consequence  of  their  excess  in  length  over 
the  second,  the  first  and  third,  in  addition  to  articulating  late- 
rally vith  the  corresponding  sides  of  that  bone,  are  in  apposi- 
tion with  the  base  of  the  second  metatarsal  bone,  which  is  in- 
serted between  them.  The  inner  side  of  the  first  is  subcutane- 
ous, and  the  outer  side  of  the  third  articulates,  by  a  smooth  flat 
sor&ce  with  the  cuboid,  and  by  a  small  linear  fiicet  with  the 
fourth  metatarsal  bone. 

Attachments  of  muscles  to  the  tarsal  bones. — The  os  calcis,  Miucular 
by  its  dorsal  surface,  to  the  extensor  brevis  digitorum  pedis ;  ^^ta. 
the  inferior  half  of  the  posterior  surface  to  the  common  tendon 
of  the  gastrocnemius  and  soleus  (tendo  Achillis)^  and  to  that  of 
the  plantaris;  the  inferior  surface  on  the  inner  side,  to  the 
flexor  accessorius,  and  part  of  the  abductor  poUicis :  on  the 
outer  side,  to  the  abductor  digiti  minimi ;  and  between  the  two 
abductors,  to  the  flexor  brevis  digitorum. 

The  cuboid  bone,  by  the  inferior  sur&ce,  to  a  portion  of  the 
adductor  pollicis  and  flexor  brevis  pollicis. 

The  scaphoid  bone,  by  its  tuberosity,  to  a  portion  of  the 
tendon  of  the  tibialis  posticus. 

The  cuneiform  bones.  The  first,  by  its  base,  to  portions  of 
the  tendons  of  the  tibialis  anticus  and  posticus,  and  the  second 
aud  third  to  part  of  the  flexor  brevis  pollicis. 

METATARSAL    BONES. 

The  metatarsus,  the  second  division  of  the  foot,  is  placed  be-  Metatarsal 
tween  the  tarsus  and  the  toes,  and  consists  of  five  bones,  one  QQ^^r- 
for  each  toe.     They  are  separated,  except  at  their  posterior  ex- 
tremities, where  they  are  in  contact,  by  four  interspaces  (inter-  inter-oBs. 
ottfoiM  spaces)^  which  decrease  in  size  from  the  inner  to  the  *J***^ 
outer  side  of  the  foot.     These  bones  are  named  according  to 
their  numerical  order  from  within  outwards — that  of  the  great 
toe  being  the  first,  and  that  of  the  little  toe,  the  fifth  or  last ; 
and  the  inter-osseous  spaces  are  named  in  the  same  manner. 

Common  characters  of  the  metatarsal  bones, — They  are  long 
bones  in  miniature,  and,  like  them,  each  may  conveniently  be 
considered  to  consist  of  a  body  and  two  extremities. 

The  bodies  are  in  the  longitudinal  direction,  somewhat  con-  Bodies, 
cave  on  the  plantar  and  convex  on  the  dorsal  aspect ;  and  they  *™°^  *^- 
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Bases, 
wedge- 
shaped. 


Heads, 


their  artic. 
RurfiM»a. 

Each  has 

distinctiTB 

chaiBcten. 


First;  iU 
size;  no 
artic.  surf, 
on  sides. 


Second  is 
the  longest ; 
artic.  with 
three  tanal 
bones. 


have  each,  with  more  or  less  regularity,  three  sides  and  as  many 
borders.  One  side  corresponds  with  the  dorsum  of  the  foot, 
and  the  others  bound  the  inter-osseous  spaces. 

The  posterior  or  tarsal  ends  {bases)  of  these  bones  are  broad 
and  squared  on  the  dorsal  surface,  and  becoming  narrower  in  the 
opposite  direction  they  contribute  in  consequence  of  their 
cuneiform  or  wedge  shape  to  the  general  transverse  arching  of 
the  foot.  They  terminate  behind  with  plane  articular  sur&ces 
for  connexion  with  the  tarsal  bones ;  and,  with  exceptions  to 
be  noticed  presently,  they  have  likewise  small  articular  faces  on 
their  sides,  where  they  are  in  contact  one  with  another. 

The  anterior  or  digital  ends  (heads). — In  front,  the  meta- 
tarsal bones  are  apart  one  from  the  other,  and  are  marked  od 
their  sides  by  depressions  and  small  tubercular  projections. 
These  are  much  smaller  than  the  tarsal  extremities,  and  thej 
support  the  bones  of  the  first  phalanx  of  the  toes  by  convex  ar- 
ticular sur&ces,  which  extend  beneath  the  bones  to  their  plantar 
aspect — the  direction  in  which  the  toes  are  flexed. 

While  the  metatarsal  bones  thus  resemble  one  another  in 
some  respects,  or  have  certain  characters  in  common,  each  pre- 
sents peculiarities  which  serve  to  distinguish  it  from  its  fellovs. 

Special  or  individual  characters. — The  great  size  is  the  most 
prominent  distinctive  mark  of  thejirst.  It  is  much  thicker,  more 
massive,  though  shorter  than  any  of  the  other  bones.  The  tanal 
end,  or  base,  rough  at  its  circumference,  especially  towards  the 
plantar  aspect,  has  no  lateral  articular  facet,  and  wants  the  square 
shape  which  belongs  to  the  others.  The  surface,  which  rests 
against  the  first  cuneiform  bone,  is  oval  and  slightly  coucarc, 
and  the  joint  formed  between  them  is  directed  obliquely  fo^ 
wards  and  outwards.  The  digital  end  {head)  forms  the  ball  of 
the  great  toe.  It  is  in  contact,  on  the  plantar  suriace,  with  tvo 
sesamoid  bones ;  the  part  of  the  articular  surface  appropriated 
to  these  little  bones  is  divided  into  two  parts  by  a  ridge,  and  is 
often  grooved  on  one  or  both  sides. 

The  second  is  the  longest  of  the  metatarsal  bones.  The  pos- 
terior end  has  articular  surfaces  for  the  three  cuneiform  bones 
—it  rests  against  the  second,  and  is  supported  laterally  by 
the  first  and  third.  On  the  outer  side  it  is  likewise  articulated 
with  the  third  metatarsal. 

The  distinction  between  the  third  and  fourth  is  by  no  means 
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so  readilj  made  as  between  others  of  the  series.  They  have  Third  and 
nearly  the  same  length,  but  the  third  is  slightly  the  longer.  tJ^^held. 
Moreoyer,  the  lateral  articular  sur&ce  on  the  inner  side  of  the 
fourth  is  not  so  close  to  the  end  of  the  bone  as  it  is  on  the 
neighbouring  side  of  the  third ;  from  this  it  results,  that,  when 
the  two  bones  are  adapted  one  to  the  other  in  their  proper  rela- 
tive position,  the  fourth  projects  behind  the  third ;  and  this  is 
necessary,  in  order  that  the  bone  should  reach  the  cuboid,  whose 
articular  surface  is  in  a  corresponding  degree  behind  that  of  the 
third  cuneiform  bone.  It  will  likewise  usually  be  found  that 
the  fourth  has  on  its  inner  side,  for  connexion  with  the  tarsal 
bone  last  mentioned  (third  cuneiform),  a  small  additional  facet, 
which  would  serve  to  characterize  the  bone. 

The  fifth  is  readily  recognised  by  several  striking  characters,  Fifth,  its 
viz.  the  length,  (which  is  less  than  that  of  any  of  the  other  me-  ^®"8**»J 
tataisal  bones  except  the  first,)  the  large  size  of  its  base,  and 
some  further  peculiarities  of  this  extremity:  namely,  the  pre- 
sence of  a  single  lateral  articular  surface,  (for  the  fourth  meta- 
tarsal bone,)  and  a  large  rough  tuberosity  on  the  opposite  side,  tubenwity. 
which  projects  beyond  the  other  bones  at  the  outer  side  of  the 
foot.    This  projection,  which  of  itself  at  once  distinguishes  the 
fifth  metatarsal  bone,  is  readily  felt  through  the  integuments, 
and  it  marks,  on  the  outer  side,  the  position  of  the  tarso-meta- 
tarsal  articulation.     The  corresponding  surfaces  of  this  metatar- 
sal bone  and  the  cuboid  are  so  oblique  in  direction,  that,  if  a  line 
drawn  between  them  were  extended  across  the  foot,  it  would,  on 
the  inner  side,  reach  the  digital  end  of  the  first  metatarsal  bone. 


PHALANGES    OF    THE    TOES. 

The  number,  form,  and  general  conformation  of  the  phalanges  Phalanges 
of  the  toes  correspond  with  those  of  the  fingers,  in  so  much  that,  ^^J 
besides  referring  to  the  description  of  the  latter,  {ante^  p.  185,)  hand, 
as  being  likewise  generally  applicable  to  the  bones  before  us,  it 
vill  only  be  necessary  to  add  a  statement  of  some  points  of 
difFcrence. 

The  principal  diflference  consists  in  the  much  smaller  size  of  Pointo  of 
the  phalanges  of  the  foot.     An  exception  is  however  afforded       «'*"*^*- 
hj  the  great  toe,  the  bones  of  which  are  larger  than  those  of  the 
thumb. 
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Pecuiiari-  Id  fidditioD  to  the  Small  compaiative  size  of  the  first  phakox 
bngwo?*^  of  the  four  outer  toes,  they  have  this  further  peculiarity,  vii. 
tue«.  that  the  bodies  are  compressed  laterally ;  and  the  bodies  of  the 

second  row  are  so  short  that  little  of  these  b<me8  remains 
beyond  what  is  necessary  to  support  their  articular  sur&ces. 
The  last  two  phalangal  bones  of  the  little  toe  are  not  unfre- 
quently  found  connected  by  bony  union  in  the  skeletons  of 
adults. 

AttaehmenU  of  musclet  to  the  metatarsal  bones  and  the 
phalanges  of  the  toes. — The  Jir$t  gives  attachment  to  the  pro- 
longed tendon  of  the  peroneus  longus,  and  the  first  dorsal  inter- 
osseous muscle ;  the  second,  to  the  transversalis  pedis,  to  the 
first  and  second  dorsal  inter-ossei ;  the  third,  to  part  of  the  ad- 
ductor pollicisy  to  three  inter-ossei,  and  part  of  the  transversalis 
pedis ;  the ybur/A,  to  three  inter-ossei  also,  and  the  transversalis 
pedis  ;  the  Jifih,  to  the  peroneus  brcvis  and  tertius,  the  trans- 
versalis pedis,  part  of  the  flexor  brevis  minimi  digiti,  to  the 
fourth  dorsal  and  third  plantar  inter-osseous  muscle. 

The  first  phalanx  of  the  great  toe  gives  insertion  to  the  ex- 
tensor brevis  digitorum  and  to  the  abductor,  flexor  brevis,  and  ad- 
ductor pollicisy  with  the  transversalis  pedis ;  the  second  phalanx, 
to  the  extensor  proprius  poUicis  and  flexor  poUicis  longus.  The 
second  phalanges  of  the  other  toes  receive  the  insertion  of  the 
tendons  of  the  flexor  sublimis  and  of  the  extensors;  and  the 
Ihtrd^  those  of  the  flexor  profundus  and  of  the  extensors. 

SESAMOID    BONKS. 

Theybelong  These  do  not  properly  form  part  of  the  skeleton ;  they  may 
of  muscles.  ^  considered  as  accessories  to  the  tendons  of  muscles,  and  are 
found  only  in  the  limbs,  never  in  the  trunk.  In  the  superior 
extremity,  two  are  always  found  in  the  articulation  of  the  meta- 
carpal bone  of  the  thumb  with  its  first  phalanx.  In  the  lower 
extremity,  two  are  frequently  found  behind  the  femoral  con- 
dyles, and  constantly  beneath  the  first  joint  of  the  great  toe,  as 
well  as  in  the  tendons  of  the  tibialis  posticus  and  peroneus 
longus.  They  are  situated  in  the  direction  of  flexion  (the  only 
exception  being  the  patella,  which  belongs  to  this  class  of 
bones),  and  serve  the  purpose  of  increasing  the  power  of 
muscles,  by  removing  them  farther  from  the  axis  of  the  booe 
on  which  they  are  intended  to  act. 
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BONES  OF  THE  FOOT  AS  A  WHOLE. 

The  osseoos  framework  of  the  foot,  constructed  from  the  The  foot* 
parts  abo?e  separately  described — tarsus,  metatarsus,  and  pha- 
langes of  the  toes — is  placed  horizontally  beneath  the  leg,  which 
rests  on  its  upper  surface. 

The  posterior  end  (the  heel),  projecting  behind  the  leg,  is  Heel, 
narrow  and  thick ;   the  anterior  part  is  broad,  thinner,  and  ex- 
panded towards  the  toes.     The  upper  surface  (^'  dorsum  ^^  of  the  Dorsum, 
foot)  is  convex  in  two  directions — ^lonfidtudinally  and  from  side  to  f°°^®*  *" 
side.     But  in  the  latter  direction  the  arch  of  the  foot  is  much  tions. 
higher  at  the  inner  than  at  the  outer  side ;   and  it  is  towards 
ibe  inner  and  more  arched,  which  is  at  the  same  time  the  longer 
and  more  massive  side,  that  the  weight  of  the  body  is  received 
from  the  leg.     The  lower  or  plantar  sur&ce  (sole  of  the  foot)  piantarsurf. 
presents  corresponding  concavities.     From  this  shape  it  results,  ^®"'»^'®' 
tl\ai,  when  resting  on  a  plane  surface,  the  heel,  the  digital  ends 
of  the  metatarsal  bones,  the  toes,  and  the  outer  part  of  the  sole 
of  the  foot,  are  in  contact  with  the  surface,  but  the  middle,  espe- 
ciallj  towards  the  inner  side,  is  elevated  from  it. 

The  constituent  elements  of  the  hand  and  foot  are  strictly  Foot  con- 
analogous  one  to  the  other ;  but,  by  differences  in  the  size  and  J^J^*^  ^*'^ 
relative  proportion  of  the  parts,  they  are  adapted  to  the  very 
different  uses  of  the  limbs  to  which  they  respectively  belong. 

Thus :  the  prehensile  organ  is  in  the  same  line  with  the  rest 
of  the  limb ;  the  fingers  are  elongated,  and  comparatively  free 
from  the  palmar  part;  and  the  thumb  (including  its  meta- 
carpal bone)  has  independent  motion,  and  may  be  opposed  to 
the  other  fingers.  At  the  same  time  the  carpus  is  small,  serv- 
ing only  to  connect  the  metacarpus  to  the  bones  of  the  fore- 
arm, and  to  contribute  to  the  free  motion  of  the  wrist.  On  the 
contrary,  the  foot,  an  organ  of  support,  is  set  on  at  right  angles 
vith  the  leg,  and  has  no  provision  for  the  variety  and  facility  of 
motion  which  belong  to  the  upper  limb.  The  toes,  small  in 
Bize,  are  cushioned  at  their  roots  by  the  sofl  parts  of  the  sole  of 
the  foot,  in  which  they  are  impacted ;  the  great  toe  moves  only 
^ith  its  fellows ;  and  the  tnrsus  is  large  in  correspondence  with 
the  solidity  required  to  bear  the  weight  of  the  trunk.  (For 
observations  on  the  construction  of  the  different  parts  of  both 
limbs  see  antt^  page  96.) 


OSSIFrCATlOM   OP    THE    TAKSU8,    METATARSUS,    AND    PHA- 
LANGES   or    THE    TOES. 

Onl7  M  The  tarttu, — Each  of  the  pieces  of  the  tarsua  u  oedfied  from 

more  than  "  ^'''g'^  ceniTC,  except  the  os  calcia.  The  process  of  ossiEa- 
one  centre,  tion  begins  at  a  much  earlier  peKod  than  in  the  corresponding 
OuiAc  of  part  of  the  hand.  It  becomes  apparent  in  the  os  calcis  in  ihc 
»traj»iiiu.  ^'''■''  month  of  festal  life  (fig.  64,  a.'),  and  about  a  month  later 
in  the  astragalus  (b.*). 


•Sfi'lS 


f 


Cuboid;  In  the  full-grown  fcetos  a  nudeos  is  apparent  in  the  cuboid 

birS).*'       f*^'*) '  ^"*  many  good  obaerverB  stale  that  this  bone  does  nn( 
begin  to  ossify  till  after  birth.-(- 

•  Theprogreesive  advance  of  ossification  otct  the  tarsus  is  here  illus- 
trated. T^e  metataisal  bones  and  phalanges  are  largely  ossified  loi^  bdbre 
the  period  to  which  the  earliest  of  these  cases  belongs,  i.  This  hss  httn 
taken  from  a  fistus  about  the  sixth  month ;  a  nucleus  is  distinct  tonnli 
the  anterior  part  of  the  os  celcia.  s.  The  sge  being  &om  the  seventh  lo  the 
eighth  month,  the  sstiagulus  has  received  an  osseous  deposit,  c.  From  • 
fiitl-grown  ftetua  ; — the  cuboid  has  begun  to  ossify,  n.  The  period  bcinf 
the  end  of  the  first  or  bMinning  of  the  second  yew,  a  commencemail  « 
ossification  is  apparent  in  tlie  external  cuneifonn. 

1.  Nucleus  of  the  os  calcis.  1.*  Fig.  65.  Epiphysis  of  the  as  olci-i. 
S.  Of  the  aslrasaluB,     3.  Of  the  cuboid.     4.  Of  the  external  cuneifonn. 

t  Among  otheiB,  Neebitt,  Albinus,  and  Beclard  represent  it  to  be  csrti 
laginous  at  birth.  Meckel  specifically  deniee  the  correctness  of  the  stiii'- 
ment  of  Albinus,  and  descrilKS  the  ossification  lo  be  hr  advanced  it  lii'l 
time.  The  period  of  ossification  mentioned  by  Wagner  (in  *■  SismnieirinE  •■ 
Baue  d.  menschlich.  K5rperB"J  agrees  with  that  last  mentioned :  bat  uii> 
writer  makes  no  reference  to  the  grounds  of  his  Btatemcnt ;  neither  docs 
he  refer  to  authorities,  or  to  the  diflercnces  ainong  them.  —  In  two  esses. 
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The  extenifti  cuoeiform  succeeds  to  tbe  cuboid,  begiDning;  to  Eitcm. 

ossify  ID  the  course  of  the  fiist  year  after  birth  (o.*)*  *™™*'- 

The  ossiBcation  of  the  &ist  or  interna]  cuneifonn  fotlows— in  Inten. 

the  third  year  (e.*).  ""^ 

Fig.  M.+ 


^i 


-m-  ^ 


?s? 


rtieh  1  hiTc  latelj  exunined,  (Ml-grown  fntusea,)  a  verjr  diBtinct  omcoub 
miclou  wig  present  in  each  of  the  cuboid  bones. 

•  II  i»  remarkable,  that  some  anatmnicftl  writers,  who  treat  of  the  growth 
°f  loDC*,  (inclnding  BMard,)  attribate  to  the  fint  (internal)  cuneifonn  the 
wliest  08»ific»tion  after  the  cuboid.  I  poaacsa  preparationB  which  clearly 
WW"  thit  the  eitemal  one  (third)  precedes  the  firet  cuneiform  by  a  con- 
adenble  period,  and  Meckel's  obMrrationa  led  him  to  the  nine  conclusion. 

t  The  progress  of  ossificttlion  in  the  foot  is  continued  from  fig.  64. — 
}■  The  state  of  (he  larsua  in  the  tiiird  year.  Ossification  has  reached  the 
mt«mil  enDeifonn.  Between  the  time  to  which  this  condition  belongs 
ud  that  to  which  the  next  figure  is  to  be  assigned,  the  epiphyses  of  the 
phiUnges  and  metatarsal  bones  begin  to  form,  v.  The  preparation  here 
uncbed  wts  taken  from  the  body  of  a  child,  stated  to  be  between  three 
"^  ^  years  old.  The  middle  cuneiform  and  scaphoid  contain  osseous 
"'xM ;  the  former  appears  the  more  advanced.  The  epiphyses  of  the  meta- 
^ji»l  bones  and  phalanfee  are  portly  oesified ;  the  latter  apparently  more 
niUy  in  proportion  than  the  former,  a.  From  the  foot  of  a  peraon  about  the 
*l*  of  paberty.  The  cpiphysia  of  the  oe  calcis  is  shown  as  if  separated 
jf"ni  the  rest  of  the  bone.  The  epiphyses  of  the  metatarsal  and  pha- 
™<^  bous  are  separable,  and  hare  been  represented  apart  &om  the  shafts 

S.  Nucleus  for  the  first  or  internal  cuneiform.  6.  The  scaphoid.  7.  The 
miadle  cnneiform. — The  numbers  before  those  here  expldned  correspond 
*>t>i  thow  of  figure  64,  and  those  which  follow  them  are  noticed  in  the  text. 


OuLficof 
atlragaliu. 
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The  larau*. — Each  of  the  pieces  o'^  i  ~ 
a  single  cenire,  except  the  os  cal^'  ^-  a  * 
tion  be^Ds  at  a  much  earlier  p*  ',  ''  ' 

part  of  the  hand.     It  become^  V     .  . 

sixth  month  of  f(Etal  life  (fig,  '    * 

in  the  astragalus  (b.^).       ^ 


(■Utekt 
binb). 


■J  esriy  penod, 
.jible  in  the  witelae. 
.c  of  the  body,  and  eitenii 
evolving  tie  shaft  and  the  cj^^ 
extremity  of  the  bone  (fig-  65,  jf  »  ^y 
oelong  to   the   anterior  or  digital    en^ 
as  to  be  apparent  in  these  parts  in  the    th'*^ 
It  is  first  discernible  in  the  first  mctaUtsMl     &nA 
J  advance   outwards,   reaching   the  fifth  a  Few   ve&*« 
i  have  found  the  anterior  end  of  the  fifth  metat^r^i 
J  wholly  cartilaginous  in  a  child   Heven  years   old.      Tli— 
^'pfayses  join  the  bone  at  between  the  eighteenth  and    tk- 
firentieth  year. 
The  dcTelopnient  of  the  metatarsal  bone  of  the  gi^at    to^ 
//•  bas  this  peculiarity,  namely,  that  the  ossific  process  from  the 
''      primary  centre  extends  to  the  digital  end  (f.°  g.)  ;    and  the 
epiphysis  is  formed  on  the  opposite  (tarsal)  extremity  (f."  c.). 
In  this  respect,  as  well  as  in  its  shape,  this  bone  h^s  analogj 
with  the  digital  phalanges. 
^»iit^i       Phalanges  of  the  tots. — Like  the  metatarsal  bones,  the  ph». 
'  i?*^  langes  are  each  formed  irom  two  parts,  a  principal  one  and  an 


epiphysis;    but  the  latter  belongs  to    the   posterior  extremity 
of  the  bone  (f.  «►  '<«  "•  and  G.). 

The  centres  from  which  the  bodies  and  the  anterior  ends  of 
the  phalanges  of  each  toe  are  ossified  become  apparent  some 
tiaw.  aftpr  that  of  the  corresponding  metatarsal  bone ;  and 
their^iphyses  begin  to  ossify  about  the  same  time  with  the 
epiphysis  of  that  bone.     The  ossification  appears  at  an  earlier 
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^^^       ^  *>«.%      ^*®  *'"'*  ™  ^''®  others,  and 


'^ES  OF   THE    SKELETON 
^ER. 


<<-. 


X 


*\^ 


%..        '  being  connected 

^     .      ^  -  "^v  \Ti\oii  must  be 

^^  ""n,      ^   ■  »  the  union  is  not 

uonesy  it  is  effected  by 
^  as  ligament,  cartilage,  fibro- 
^mne,  variously  arranged  and  dis- 
,  m  some  instances,  no  perceptible  mo- 
«a^  a  free  and  extended  range  is  allowed  in 
mi\  aIa        ''*  ^^  ^^  varieties,  however  numerous,  are 
^j^j^iucled  under  the  general  term  «  articulation.^ 
nito  til      ^  ^^  ^f  o^iculattons, — The  articulations  are  divided  Anicu- 
iiii.J;    «^la»8C8;   viz.  the   immovable,  the  movable,   and  Ij*^^"'' 

llttll^  •    4l|^    1      4,    L  •  •  •  three 

^1.     *   MIC  last  being  intermediate  in  degree  between   the  clawes. 
nSkoA  ^^^  ^^^'^  obtains  where  flat  and  broad  bones  are 

*"^  *o  enclose  cavities  for  the  lodgment  of  important  organs, 
^  uie  cranium  and  pelvis.  In  some  instances  the  surfaces 
Wdentcd  and  reciprocally  impacted  one  into  the  other,  so 
•»  ttmiplete  solidity  is  ensured  by  the  structure  of  the  part ; 
^''My'is  this  mode  of  union  occurs  only  amongst  flat  bones,  their 
nttiency  in  extent  of  contact  is  compensated  by  the  indenta- 
^*M  in  their  margins.  There  is  another  set  of  immovable 
otektions,  in  which  the  surfaces  are  merely  in  apposition  with 
<nt  aaother,  yet  total  immobility  is  secured  by  what  may  be 
kmad  a  mechanical  contrivance.  Thus,  though  the  squamous 
pMl.tif  the  temporal  bone  merely  rests  against  the  inferior  bor- 
dvif  the  parietal,  n,o  motion  can  exist  between  them,  in  con- 
Mqpnioe  of  the  manner  in  which  the  petrous  portion  of  the  for- 
BWlwDe  projects  into  the  base  of  the  skull. 

t 

*fc  Ibt  foot  of  a  child  aged  seven  years  and  a  month,  the  oasiiication 
A^ff^J^^  had  b^un  in  the  metatarsal  bones  and  the  phalanges  of  all 
diflwi,  acept  the  fifth.     The  great  toe  was  much  more  advanced  than 

eRtf^  t«8t. 

n2 


178        OSSIFICATION  OF  METATARSUS  AND  PHALANGES. 

Mid.cimeif.       The  middle  caneifonn  and  the  scaphoid  are  the  last  to  be  de^ 
^oidT^       veloped.     The  deposit  of  osseous  matter  in  them  is  apparent  in 
the  fourth  year;   and  it  is  first  discernible  in  the  cuneiform 
bone  (f.^^). 
Epiphyrit         Epiphf/8%8. — Only  one  of  the  bones  of  the  tarsus,  the  os 
of  M  calcu.  calcis,  has  an  epiphysis.    It  is  formed  as  a  concave  incrustation  on 
the  posterior  or  free  end  of  that  bone  (c.^*).     This  additional 
piece  begins  to  ossify  about  the  tenth  year,  and  is  joined  to  the 
rest  of  the  bone  after  puberty. 
Metatan.;        Metatarsal  bones. — These  bones  are  severally  formed  from 
hM^wo°*     two  parts,— a  principal  piece  and  an  epiphysis,^-each  of  which 
centres.        has  a  single  centre  of  ossification. 

Early  The  process  of  ossification   begins  at  a  very  early  period, 

^^^^  ^^     about  the  same  time  that  it  is  distinguishable  in  the  vertebite. 
It  is  first  discernible  in  the  middle  of  the  body,  and  extends 
from  this  towards  each  end,  involving  tbe  shaft  and  the  entire 
of  the  posterior  (tarsal)  extremity  of  the  bone  (fig.  65,  f.^  g.). 
Epiph.  The   Epiphyses  belong  to   the   anterior   or   digital  ends. 

hetid*of        Ossification  begins  to  be  apparent  in  these  parts  in  the  third 
bone ;         year  (f.^*).    It  is  first  discernible  in  the  first  metatarsal,  and 
appears   to  advance   outwards,  reaching   the  fifth  a  few  yeais 
after.     I  have  found  the  anterior  end  of  the  fifth  metatarsal 
bone  wholly  cartilaginous  in  a  child   seven  years   old.    Tbe 
epiphyses  join  the  bone  at  between  the  eighteenth  and  the 
twentieth  year, 
except  tliat       The  development  of  the  metatarsal  bone  of  the  great  toe 
°  ^^'^        has  this  peculiarity,  namely,  that  the  ossific  process  from  tbe 
primary  centre  extends  to  the  digital  end  (f.®  g.)  ;   and  ibe 
epiphysis  is  formed  on  the  opposite  (tarsal)  extremity  (f.^  a.)< 
In  this  respect,  as  well  as  in  its  shape,  this  bone  has  analpgj 
with  the  digital  phalanges. 
Phalanges;       Phalanges  of  the  toes. — Like  the  metatarsal  bones,  tliephs- 
for  each       l&nges  are  each  formed  from  two  parts,  a  principal  one  and  an 
bone.  epiphysis;   but  the  latter  belongs  to   the   posterior  exUemiiJ 

Epiph.         of  the  bone  (f.  »♦  ^^^  "♦  and  oX 

loims  base*  .  .  j     f 

The  centres  from  which  the  bodies  and  the  anterior  ends  m 
the  phalanges  of  each  toe  are  ossified  become  apparent  some 
timM.f4)(^r  that  of  the  corresponding  metatarsal  bone;  ^^^ 
their  epiphyses  begin  to  ossify  about  the  same  time  with  tbe 
epiphysis  of  that  bone.     The  ossification  appears  at  an  esrlkr 
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period  in  the  bones  of  the  great  toe  than  in  the  others,  and 
latest  in  those  of  the  little  toe.^ 


THE  CONNEXIONS  OF   THE   PIECES  OF   THE    SKELETON 

ONE  WITH  ANOTHER. 

ARTICULATIONS. 

The  different  pieces  of  the  osseous  system  being  connected 
together  so  as  to  form  a  skeleton,  their  modes  of  union  must  be 
»  various  as  their  forms  and  uses.  When  the  union  is  not 
immediate,  as  is  the  case  in  the  cranial  bones,  it  is  effected  by 
means  of  different  substances,  such  as  ligament,  cartilage,  fibro- 
cartilage,  and  fibrous  membrane,  variously  arranged  and  dis- 
posed, so  as  to  permit,  in  some  instances,  no  perceptible  mo- 
tion ;  whilst  in  others  a  free  and  extended  range  is  allowed  in 
every  direction.  Still,  all  the  Tarieties,  however  numerous,  are 
usually  included  under  the  general  term  '^  articulation.^ 

CloMtifieation  of  articulations. — The  articulations  are  divided  Articu- 
into  three  classes;  viz.  the  immovable,  the  movable,  and  ^^* 
mixed;  the  last  being  intermediate  in  degree  between  the  ciaasea. 
otheiB.  The  first  form  obtains  where  flat  and  broad  bones  are 
onited  to  enclose  cavities  for  the  lodgment  of  important  organs, 
tt  in  the  cranium  and  pelvis.  In  some  instances  the  surfaces 
tte  indented  and  reciprocally  impacted  one  into  the  other,  so 
thai  complete  solidity  is  ensured  by  the  structure  of  the  part ; 
ud,  as  this  mode  of  union  occurs  only  amongst  flat  bones,  their 
deficiency  in  extent  of  contact  is  compensated  by  the  indenta- 
tions in  their  margins.  There  is  another  set  of  immovable 
ttticnlations,  in  which  the  surfaces  are  merely  in  apposition  with 
one  another,  yet  total  immobility  is  secured  by  what  may  be 
termed  a  mechanical  contrivance.  Thus,  though  the  squamous 
pui  of  the  temporal  bone  merely  rests  against  the  inferior  bor- 
der of  the  parietal,  n,o  motion  can  exist  between  them,  in  con- 
sequence of  the  manner  in  which  the  petrous  portion  of  the  for- 
mer bone  projects  into  the  base  of  the  skull. 


*  In  the  foot  of  a  child  a^ed  seven  years  and  a  month,  the  ossification 
of  the  epiphyses  had  heeun  in  the  metatarsal  hones  and  the  phalanges  of  all 
the  toes,  except  the  fifth.  The  great  toe  was  much  more  advanced  than 
cither  of  the  rest. 

n2 


180 


IMMOYABLE  ARTICULATIONS. 


Synar- 
throsis, 
various 
forms  of. 


Suture, 


dentated, 
seriated. 


and  squa- 
mous. 


Harmonia. 


Schin- 
dylesis. 


Oomphoais. 


A. IMMOVABLE    ARTICULATIONS. SYNARTHROSIS. 

All  the  bones  of  tlie  head  and  face,  except  the  lower  jaw, 
are  joined  by  immovable  articulation,  or  synarthrosis  {rup, 
together;  otg^gov^  articulation),  of  which  there  are  several 
forms. 

1.  The  first  is  called  suture  (sutura,  a  seam).  In  the  true 
suture  the  union  is  effected  by  indentations  in  the  contiguous 
margins  of  bones  which  are  mutually  received  into  one  another, 
as  may  be  seen  between  the  two  parietal,  the  occipital,  and 
frontal  bones ;  any  varieties  that  occur  being  referrible  to  the 
form  of  the  prominences.  Thus,  when  they  are  tooth-shaped, 
the  suture  is  termed  sutura  dentata ;  if  like  the  teeth  of  a  saw, 
autura  serrata ;  if  the  adjacent  borders  be  bevelled  off,  as  where 
the  temporal  and  parietal  bones  ai:^  applied  to  one  another,  it  is 
called  a  squamous  suture  {sutura  squamosa).  In  some  parts 
it  may  be  observed  that  the  mode  of  union  and  adaptation  are 
alternated,  in  order  to  increase  their  power  of  resistance.  Thus, 
at  the  superior  part  of  the  arch  of  the  skull,  the  frontal  overlies 
the  parietal  bones,  and  rests  on  them ;  but  inferiorly  and  late* 
rally  the  reverse  takes  place,  where  the  parietal  rests  against  the 
frontal. 

When  the  surfaces  are  merely  placed  in  apposition  with  one 
another,  as  in  the  superior  maxillary  bones,  the  union  is  called 
harmonia  {agcjf  to  adapt). 

When  a  ridge  in  one  bone  is  received  into  a  groove  in  an- 
other, the  articulation  is  called  schindylesis  {tr^filhiuhitrig^  a  slit 
or  fissure).  The  rostrum  of  the  sphenoid,  and  the  descending 
plate  of  the  ethmoid  bone,  are  joined  in  this  way  with  the 
vomer.  When  a  conical  surface  is  impacted  into  a  cavity,  the 
term  gomphosis  (yofi^ogj  a  nail,)  is  adopted,  which  may  be 
exemplified  by  the  manner  in  which  the  teeth  are  lodged  in  the 
alveoli. 


Mixed 
joints ; 
a  connect- 
ing sub- 
stance in- 
tcnrencs 


B. — MIXED    ARTICULATIONS. AMPHI-ARTHROSIS. 

In  the  mixed  form  of  articulation,  or  amphi-arthrosis  (offt^ 
in  the  sense  of  ajEt^A^,  ambo,  and  ugfigov)^  the  bones  are  con- 
nected by  an  intermediate  substance,  which  allows  some  d^ree 
of  motion.     The  articulations  between  the  bodies  of  the  ver- 
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tebm,  tbe  union  at  tbe  pubic  symphysis,  and  that  between  the  between 
fiist  two  bones  of  the  sternum,  are  all  constructed  on  this  prin-  *^®  ^°**' 
ciple.  As  the  surfaces  in  these  cases  are  flat  and  plane,  they 
possess,  in  themselves,  no  mechanical  advantage;  so  that 
their  union  is  maintained  partly  by  the  cartilages  interposed 
between  them,  and  partly  by  ligamentous  and  fibrous  structures 
disposed  round  the  articulations. 


C. MOVABLE    ARTICULATIONS. DIARTHROSIS. 

In  the  movable  articulations,  or  diarthrosis  {ha,  through;  Dianhrosis. 
of^y,  articulation),  as  the  sur&ces  are  merely  in  contact  with 
one  another,  the  connexion  between  the  parts  is  maintained  by 
means  of  ligaments  and  fibrous  membranes ;  for  though  carti-  External 
lages  are  interposed  between  their  adjacent  extremities,  they  do  «»""<«*i"8 
not  form  a  bond  of  union  between  them ;  on  the  contrary,  they 
are  calculated  to  facilitate  motion,  rather  than  to  restrain  it. 
But  the  muscles  which  surround  the  different  movable  arti-  influence 
coktioDs  contribute  materially  to  retain  the  articular  surfiices  in  ^^  ^^? 
their  natural  situations,  and  to  prevent  displacement.     This  is 
particularly  evident  in  the  shoulder-joint,  in  which  the  head  of 
the  humerus  is  kept  in  contact  with  the  glenoid  cavity  of  the 
scapula,  not  so  much  by  the  fibrous  capsule,  which  is  weak  and 
loose,  as  by  the  surrounding  muscles ;  for,  if  these  be  weakened 
bj  paralysis,  luxation  may  be  readily  produced. 

The  joints  in  the  extremities  are  all  referrible  to  the  movable  Where  mo  v- 
class :  so  is  that  of  the  lower  jaw  with  the  skull,  and  of  the  *^!*  J^*"*" 

1  rf  J  exist. 

latter  with  the  vertebral  column. 

In  the  greater  number  of  instances  one  of  the  articular  sur-  Shape  of  the 
&CCS  is  convex,  the  other  concave ;  but  each  of  these  forms  ex-  ^^i"©? 
bibits  some  varieties  of  conformation,  which  are  marked  by  paiv  bones, 
ticular  names.     Thus,  an  articulating  surface,  which  is  rounded  and  the 
and  globular,  so  as  to  represent  a  segment  of  a  sphere,  is  called  °J^j*^ 
^  head;   but  if  it  be  elongated,  the   term  condyle   is  used,  conse- 
These  are  in  some  cases  supported  by  a  contracted  or  thin  ^^^^^^' 
portion  (neck),  which  connects   them  with    the  body  of  tbe 
^ne.    If  two  condyles  be  placed  in  apposition,  so  as  to  leave 
^  fossa  between  them,  and  constitute  a  pulley-like  surface,  it  is 
termed  trochlea.     When  plain  even  surfaces  articulate,  it  is  not 
necessary  to  mark  ihcm  by  any  particular  name ;  in  describing 
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them  thej  are  referred  to  generally  as  articulating  surfiices. 
Some  of  the  articulating  depressions  have  also  received  names 
taken  from  certain  peculiarities  in  their  conformation.  Thus, 
the  superior  extremity  of  the  ulna,  which  receives  the  trochlea 
of  the  humerus,  is  called  the  sigmoid  cavity,  from  some  resem- 
blance to  the  Greek  letter  2  (aiyfjbaf  Siiog^  form) ;  others  sre 
denominated  from  their  greater  or  less  degree  of  depth  or  shal- 
lowness. The  deep  cup-shaped  cavity  which  receives  the  head 
of  the  femur  is  called  cotyloid  (from  xorvht'^  a  cup,  and  s^f, 
form) ;  and  the  shallow  oval  depression  to  which  the  head  of  the 
humerus  is  applied,  receives  the  name  of  glenoid  cavity  (from 
yhlP^9  a  shallow  cavity,  and  uiog^  form). 

Enarthroftia.  The  Varieties  of  diarthrosis  are:— 1.  Enarthrosis  (f»,  in; 
ocg6goVy  a  joint),  which  in  common  language  is  called  the  ^^  ball- 
and  socket  ^^  joint ;  such  as  we  see  in  the  hip  and  shoulder.  In 
these  great  freedom  of  motion  is  provided  for. 

Arthrodia.  2.  Arthrodia  (ag6gO¥j  a  joint ;  af«v,  to  adapt)  ;  which  com- 
prises joints  with  a  limited,  motion,  as  in  the  case  of  the  caipal 
and  tarsal  bones,  which  merely  slide  for  a  little  way  upon  each 
other.  The  articulations  between  the  tubercles  of  the  ribs  and 
the  transverse  processes  of  the  vertebrse,  and  those  between  the 
articular  processes  of  the  last-named  bones,  also  come  under  this 
head. 


Kinds  of 
moTement 


OlidiDg. 


THE    KINDS    OF    MOVEMENT    ADMITTED    IN    JOINTS. 

As  the  extent  and  form  of  the  articulating  surfiuses  of  joints, 
as  well  as  their  ligamentous  connexions,  vary  in  difierent  in- 
stances, so  must  their  degrees  of  solidity  and  mobility  :  and  on 
a  review  of  the  whole  of  the  articulations,  it  may  be  laid  down 
as  a  general  principle,  that  the  greater  their  mobility,  the  less 
their  solidity ;  or,  in  other  words,  that  the  one  is  inversely  as 
the  other.  All  the  motions,  however,  which  are  admissible  in 
joints  may  be  arranged  under  four  heads,  viz.  motions  of  glid- 
ing, angular  movement  or  opposition,  circumduction,  and 
rotation. 

1st.  The  contiguous  surfaces  of  every  movable  articulation 
admit  a  certain  degree  of  gliding  motion  upon  one  another,  so 
that  it  may  be  regarded  as  common  to  all ;  but  in  some  cases  it 
is  the  only  one  which  takes  place,  for  instance,  between  the  dif- 
ferent bones  of  the  carpus  and  tarsus.     We  thus  observe  that 
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•  some  joints  admit  of  all  the  motions  here  indicated;  some  are 
depriyed  of  rotation,  retaining  the  rest ;  whilst  in  others  nothing 
more  than  a  mere  gliding  can  take  place  between  the  surfaces ; 
so  that  a  regular  gradation  is  established  in  their  degrees  of  mo- 
bility between  the  most  movable  and  those  which  are  least  so. 
The  shoulder-joint  admits  of  the  greatest  extent  and  variety  of 
movement ;  those  between  the  carpal  and  tarsal  bones  are  ex- 
ceedingly limited  in  these  particulars ;  and,  finally,  between  the 
htter  and  those  which  are  altogether  immovable,  an  interme- 
diate grade  may  be  traced,  of  which  the  pubic  symphysis  pre- 
sents an  example. 

2nd.  The  angular  movement,  or  opposition,  can  only  take  Angular 
place  between  long  bones.     If  these  be  made  to  move  in  oppo-  ™®^"°*°*- 
nte  directions,  as  from  extension  to  flexion,  or  from  abduction 
to  adduction,  they  form  with  one  another  angles  varying  in  de- 
gree according  to  the  extent  of  the  motion.      This,  in   some  OioglTmus. 
cases,  as  in  the  elbow  and  knee,  is  confined  to  flexion  and  ex- 
tension, which  makes  them  strictly  ginglymoid  or  hinge-joints 
{YiyyKvfMg^  a  hinge)  ;  in  others  the  motion  is  general,  and 
extends  to  four  opposite  directions,  including  each  of  the  points 
intermediate  between  them,  as  may  be  observed  in  the  shoulder, 
in  the  hip,  and  the  metacarpal  joint  of  the  thumb,  all  which 
joints  admit  of  a  circumduction  in  the  part  to  which  they  be- 
long. 

8rd.  The  motion  of  circumduction  is  performed  when  the  Circomdoo- 
sbaft  of  a  bone  is  made  to  describe  a  cone,  its  summit  corre-  ^^ 
sponding  with  the  superior  articulation,  the  base  being  at  the 
inferior  extremity  of  the  bone.  While  this  motion  is  being 
executed,  the  limb  passes  successively  through  the  states  of  ele- 
vation, abduction,  depression^  adduction,  and  of  course  through 
all  the  intermediate  points ;  and  if  a  pencil  be  held  between 
the  fingers,  and  its  point  applied  to  any  plain  surface,  such  as  a 
wall,  it  will  trace  a  circle  corresponding  with  the  base  of  a  cone, 
vbose  summit  is  at  the  shoulder-joint,  whilst  its  side  coincides 
with  the  line  described  by  the  out-stretched  limb  as  it  traverses 
tbe  different  points  just  enumerated. 

4th.  Rotation  differs  altogether  from  circumduction.     In  the  RotatioD. 
latter  the  bone  suffers  a  change  of  place  as  it  moves  from  one 
point  to  another;   in  the  former,  it  merely  turns  on  its  own 
axis,  and  therefore   retains  the   same   relative   situation   with 
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respect  to  the  adjacent  parts.  This  mofement,  however, 
admits  of  two  varieties;  in  one,  it  is  perfonned  on  a  piTot, 
as  in  the  motion  of  the  axis  on  the  vertebra  dentata ;  in  the 
other  there  is  a  sort  of  compound  motion,  for  instance,  where 
the  radius  rolls  on  its  own  axis  at  one  end,  whilst  at  the  other 
it  moyes  upon  the  extremity  of  the  ulna,  by  which  its  lower 
part  describes  a  segment  of  a  circle,  and  therefore  changes 
place  to  a  certain  extent.  The  femur  and  humerus  also  admit 
of  a  rotatory  motion;  in  the  latter,  as  the  head  is  closely 
applied  upon  the  shaft,  the  axis  of  motion  nearly  coindder 
with  that  of  the  bone ;  but  in  the  former,  in  consequence  of 
the  length  of  the  neck,  and  of  the  angle  which  it  forms  with 
the  bone,  the  rotation  is  performed  round  an  imaginary  axii, 
which  may  be  conceived  to  pass  from  the  globular  head  to 
the  condyles. 
Varioiu  There  are  but  two  articulations  in  which  all  the  motions 

of^hThk!*  of  opposition,  circumduction,  and  rotation  can  be  perfonned, 
and  shoal-  namely,  the  hip  and  the  shoulder  joint.  In  these  a  conTex 
sur&ce  is  applied  to  one  which  is  concave,  the  fonner  being 
hemispherical,  which  is  essentially  necessary  to  such  a  freedom 
of  motion.  As  joints  constructed  on  this  principle  are  more 
liable  to  displacement  than  any  others,  their  security  is  in  a 
great  measure  provided  for  by  their  being  placed  at  the  sape- 
rior  extremity  of  the  limb,  by  which  they  are  withdrawn  from 
the  influence  of  external  forces.  This  armngement  is  made 
subservient  not  to  the  security  of  the  joint  solely,  but  also  to  a 
very  important  purpose  in  the  functions  of  the  limb.  For  as 
these  free  and  extended  motions  are  performed  in  the  superior 
articulation,  their  effect  is  communicated  to  the  whole  limb, 
so  as  to  compensate  for  the  more  restricted  movements  in  the 
lower  joints. 
These  joinu  Though  all  the  motions  above  mentioned  take  place  in  the  hip 
and  shoulder  joints,  each  of  them,  considered  singly,  is  not  per- 
formed with  equal  &cility  in  both.  Thus,  circumduction  is 
executed  with  greater  ease  in  the  shoulder  than  in  the  hip.  Ro- 
tation, on  the  contrary,  is  more  free  and  perfect  in  the  latter 
than  in  the  former.  Circumduction  can  be  executed  with  ease 
only  when  the  axis  of  motion  coincides  (or  very  nearly  so)  with 
that  of  the  lever  to  be  moved^  as  is  the  case  in  the  humerus ;  bat 
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in  tbe  femur,  the  length  of  the  neck  of  the  bone  removes  the 
axis  of  motion  considerablj  from  that  of  the  shaft,  and  thereby 
impedes  circumdnction  in  proportion  as  it  facilitates  the  rotation 
of  the  limb.  These  differences  of  stracture  in  the  superior 
joints  of  the  two  extremities  bear  a  distinct  relation  to  the  con- 
formation of  their  other  articulations,  and  to  the  purposes  for 
which  they  are  adapted.  For,  as  the  inferior  extremity  is  in* 
tended  to  sustain  the  weight  of  the  body  and  for  progression, 
the  bones  of  the  leg  must  be  securely  fixed,  which  could  be 
effected  only  by  diminishing  their  mobility ;  on  this  account  no 
rotation  or  supination  is  allowed  between  the  tibia  and  fibula ; 
but,  to  compensate  for  this  deficiency,  rotation  is  permitted 
in  the  hip.  But  as  the  superior  extremity,  on  the  contrary, 
is  fitted  for  the  prehension  of  objects,  and  for  quick  and  varied 
moTements,  &ee  motion  is  allowed  between  the  bones  of  the 
fore-arm,  and  between  the  latter  and  the  carpus,  in  order  that 
the  hand  and  fingers  may  be  more  readily  directed  and  applied 
to  such  objects  as  are  required  to  be  seized  for  different  pur- 
poses; and  the  power  of  pronation  and  supination,  thus  confer- 
ted,  more  than  compensates  for  any  deficiency  in  the  rotatory 
motion  of  the  humerus. 

It  has  been  already  observed,  that  rotatory  motion  in  a  bone  Circum- 
piesappoaes  tlie  existence  of  a  globular  head,  placed  so  that  its  ^^q^"^~ 
uis  shall  form  an  angle  with  the  shaft.     Wherever  this  requi-  the  degrees 
site  is  wanted,  motion  is  confined  to  opposition  and  circumduc-  ^{^^111°  ^" 
tion,  as  occurs  in  the  articulation  of  the  thumb  with  the  carpus,  joints, 
in  the  phalanges  with  the  metacarpal  bones,  and  in  the  clavicle 
with  the  sternum.     In  these  joints,  the  articulating  suHaces  are 
placed  at  the  ends  of  the  more  movable  bones ;  and  as  their 
axes  coincide  with  that  of  motion,  rotation  is  prevented,  but  cir- 
cumduction and  opposition  are  freely  performed.     When  these 
are  limited  in  extent,  as  in  the  stemo-clavicular  articulation,  it 
arises  rather  (rom  the  accessory  ligaments  of  the  part  than  from 
aoy  impediment  in  the  surfaces  of  the  bones  ;  and  if  motion  in 
one  direction  be  more  firee  than  in  another,  as  in  the  digital 
phahmges  with  the  metacarpus,  where  flexion  and  extension  are 
more  free  than  abduction  and  adduction,  it  proceeds  partly  from 
the  existence  of  the  lateral  ligaments,  and  partly  from  the  great 
power  possessed  by  the  flexor  and  extensor  muscles  compared 
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with  those  which  perform  the  other  moTements.  Tfaon^  in 
the  knee  aad  elbow  the  axis  of  motion  coincides  with  that  of 
the  bones,  yet  their  movement  is  confined  to  two  directions,  tis. 
to  flexion  and  extension.  In  these  joints,  all  other  motions 
besides  those  just  mentioned  are  prevented  by  the  breadth  of 
the  articulating  sur&ces,  and  by  their  mode  of  adaptation :  how- 
ever, when  they  are  flexed,  some  degree  of  lateral  motion,  and 
also  of  circumduction,  can  be  perfonned ;  as  any  individual  may 
ascertain  by  resting  his  elbow  on  a  table,  when  he  will  find  that 
the  fore-arm  may  be  made  to  describe  a  cone  with  its  sammit  at 
the  olecranon  and  base  towards  the  fingers. 


ABTICULATIONS  OF  THE  TEBTEBEAL  COLUUN. 

w^nt-  The  different  pieces  of  the  spine  are  connected  togetbw  by 
^'■^  Tfj  ligaments,  by  fibro-cartilage,  and  in  some  parts  by  synovial 
membranes;  the  former  serving  to  retain  them  in  their  situation, 
the  latter  to  facilitate  motion  between  the  diSerent  bones.  The 
bodies  are  joined  by  two  ligameDtous  bands,  extending  the 
whole  length  of  the  chain,  and  a3ao  by  the  intei^Tertebral  sub- 
stances. 
lig.  Fi;.  66*  1.  The  anltrior  common  ligament,  (fig. 

66,  *)  (ligamentum  corporibus  vertebianun 
commime  anterius,  seu  fascia  longitndinalis 
ibpiwiion-  anterior, — Weitbrecht,)  is  a  strong  band  of 

fibres  which  is  placed  on  the  front  of  the 
bodies  of  the  vertebres,  and  reaches   from 
the  axis  to  the  first  bone  of  the  sacnm, 
becoming  broader  as  it  descends.     It  con- 
sists of  longitudinal  fibres  which  are  dense, 
firm,  and  well-marked.     The  superficial  fibres  extend  from  > 
given  vertebra  to  the  fourth  or  fifth  below  it ;  the  set  subjacoit 
to  these  passes  from  the  body  of  one  to  about  the  third  beneath 
it;  whilst  the  deeperonespassonlyfromonevertebia  to  thatneit 
i«r^  of     j^      rj,^^  gj^^g  ^^  thicker  towards  the  middle  of  the  bodies  of 


l.The 
■Tertebrel  substance  s«cn  to  a  mill 
>£  stellate  lignincDt.     4.  The  aole- 
>r  inrerior  coMo-Tetlebnl  liguncnt. 
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tbe  Tcitebne  than  at  their  mar^ns,  or  over  the  inter- vertebral 
ortilages;  hy  which  means  their  transverse  depressions  are  filleil 
up,  snd  the  surT&cc  of  the  column  rendered  even.  It  may  also 
be  observed  that  they  adhere  more  closely  to  the  margins  of  the 
bones  than  to  the  middle  of  their  bodies,  and  still  more  closely 
to  the  inter- vertebral  cartilages.  Upon  the  sides  of  the  ver- 
tebra there  are  some  fibres  which  are  thin  and  scattered,  and 
retch  from  one  bone  to  the  other. 

2.  The  posterior  common  ligament,  (fig.  Fig.  67.*  j 
67,]  (ligameotum  commune  posteri us,  seu  fascia  '' 
longitudinal  is  postica, — Weitbrecht,)  is  sila- 
ited  vithia  the  spinal  canal,  and  attached  to 
the  posterior  sur&ce  of  the  bodies  of  the  ver- 
t«bne,  extending  from  tbe  occiput  to  the 
ncnm.  It  is  smooth,  shining,  and  broader 
opposite  the  inter-vertebral  cartilages  than  op- 
posite the  bodies  of  the  bones,  so  that  its 
Dtargins  present  a  series  of  points  or  deotations 
*ith  intervening  concave  spaces.  And  the 
Ugtment  is  altogether  broader  at  the  upper  than  the  lower  iuihnpc; 
put  of  the  spine.  It  adheres  firmly  to  the  fibro-cartilagcs  and  wbere  moat 
to  the  contigaous  margins  of  the  bodies  of  the  vertebrse,  but  it  "^"""■ 

ii  separated  from  the  middle  of  the  vertebra  by  the  transverse 
puts  of  the  large  venous  plexus  which  is  in  contact  with  the 
bones.  Between  the  ligament  and  the  prolongation  of  the  dura 
nater,  which  lines  the  canal,  some  loose  cellular  membrane  is 
interposed. 

3.  The  inter-vertebral  suhitance  (ligamenta  inter-vertebralia  interrert. 
— Weitbr.)  is  a  plate  or  disc  of  fibro- cartilage,  (fig.  66, ',)  placed  "'"'»"'* 
between  the  bodies  of  each  pair  of  vertebrte,  from  the  axis  to 

tbe  base  of  the  sacmm ;   corresponding  in  shape  to  the  parts  alupe  nnd 
of  the  vertebrot  between  which  they  are  interposed.     They  are  ''■i"''"'" ' 
covered  anteriorly  and  posteriorly  by  the  common  ligaments 
vhich  are  intimately  adherent  to  them ;  in  the  dorsal  region 
(hej  are  connected  laterally,  by  short  ligaments,  to  the  heads 
oFall  the  i^bs,  each  of  which  articulates  with  two  vertebra. 

*  The  ftrches  have  been  removed  trom  three  vertelme  by  «swing  through 
iScir  Miljcles.  The  bodies  rcmBining  are  seen  on  their  posterior  Bar&ce, 
^th  Ine  posterior  common  ligament  covering  them  Co  some  extent. 
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CoDteowii  ^''S'  S8.*  The  iDter-vertebrsI  substance  is 

P'"'"^  — -^^  composed,   towaida    its    cinrumrei^ 

ence,  of  tfain  plates  of  fibra-airti- 
lage,  resting  on   their  edges,  and 
pl&ced  one  within  the  other,  as  it 
were,   concentrically  (fig,   68,   '.) 
Thus  the  outer  plate  like  a  riin 
runs  round  the  disc,  its  lower  edge 
resting  on  the  Tertebrae  beneath  it ; 
its  anterior  or  convex  sur&ce  be- 
ing subjacent  to  the  anterior  com- 
mon ligament,  whilst  its  concave  sur&ce  is  in  apposition  with 
and  connected  by  some  fibres  to  the  plate  next  within  it.    The 
plates  are  not  vertical  in  their  direction.     On  making  a  vertical 
section  of  a  disci  (fig.  69,)  it  will  be  seen  that  a  certain  nnmbeF 
Outer  and    of  those  nearest  the  circumference '  *  curve  outwards,  while  others 
in"dift™'*t  ^i'"**^'^  more  deeply  are  inclined  in  the  opposite  direction^'; 
directioDi.    the  former  are  more  closely  compacted  together.     When  the 
spine  is  bent  in  any  direction,  the  curves  formed  by  the  dif- 
ferent layers  are  augmented  on   the   side  towards  whidi  the 
column   is   inclined.     The  interstices  between   the  plates  are 

Fig.  69.t 


*  A  lumbar  Tertebra,  with  a  horizontal  section  of  intet-Tertebnil  substuec 
above  it.  At  the  circumference  tbe  concentric  arrangement  of^Le  layers  «r 
the  latter  is  shown,  and  in  the  middle  the  pulpy  substance  is  indicated. 

t  A  vertical  section  of  two  vertebra,  and  tbe  wibstance  inleFpiw' 
between  their  bodies.  Tbe  direction  of  the  layers  of  the  inler^vertcbm 
Eubstaiiec  is  displayed.  1.  Layers  curved  outwuds.  2.  Those  curved  in- 
wards.    3.  Pulpy  Bubstanec  in  tbe  middle. 
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fillnl  b^  s  pulpy  sad  apparently  elastic  substance  ;  and  as  the  Pnlpj  aDb*. 

number  of  plates  {gradually  decreases  towards  tbe  centre,  (Gg. 

68/,  and  69,^),  whilst  tbe  pulpy  matter  increases,  tbe  quantity 

of  the  latter  is  encb,  tbst,  wben  the  pressure  wbicb  confines  it  is 

taken  off  by  cutting  tbrough  the  inter-vertebral  substance,    it 

will  rise  up  so  aa  to  assome  a  conical  foim. 

The  plates  of  the  inter-vertebral  Fig.  70.*  Tlbni  of 

^«ne  beioe   examined   sincly,   it  ""*  p'^" 

will  be  found  that  each  consists  ofuiothcr. 

for  the  most  part  of  fibres  extend- 
isf  obli<)uely  between  the  verte- 
bne,  into  both  of  which  they  are 
firmly  fixed ;  and  tbe  direction  of 
the  fibres  varies  from  layer  to 
l»jer, — in  one  being  from  right  to 
left,  and  in  the  next  the  reverse 
(fig.  70, '  *).     Some  fibres  will  be  found  to  be  nearly  horizontal. 

The  inter-vertebral  aubitanee  in  the  column  generally. — Ex-  Pnpnrtinn 
eluding  from  consideration  the  first  two  vertebrBB,  between  which  ^bUt^iD*^'*^ 
it  does  not  exist,  the  inter-vertebral  tissue  forms  in  length  about  ■pin«> 
>  fonrth  of  tbe  movable  part  of  the  column.     But  it  is  not 
eqaslly  distributed  among  the   different   parts.     It   varies  in 
thickness  from  point  to  point,  and  the  dgrsgl  division  of  the 
spine  has,  comparatively  with  the  length,  a  much  smaller  pro- 
portion, and  has  accordingly  less  provision  for  pliancy  than  the 
cervical  or  lumbar  portions  of  the  column.-(- 

Moreover,  the  discs  are  not  uniform  in  their  thickness.     In  Intcrr. 
the  cervical  and  lumbar  regions,  which  are  convex  forwards,  they  "n™j7^'' 
tie  thickest  in  front ;  and  by  comparing  the  heights  of  the  fore  «n-  and 

nolindoi- 

*  Two  Inmbsr  Tertcbm  with  the  ititer-vertebral  BubBlance  are  Bccn  from   •»]  p«rt  of 
Wore.    By  removing  a  portion  of  one  layer  of  the  latter,  another  layer  is   "P"*- 
I»nly  exposed,  and  the  difference  in  the  direction  of  their  fibres  is  made  ma- 
nifoit, 

t  In  to  elaborate  work  on  the  joints  and  their  various  moTemcntB,  the 
broihcn  W.  and  E.  Wuber  have  given  various  mcaBurements  of  the  indivi- 
ilua]  vertcbm,  and  the  interposed  tissues,  and  have  grounded  on  them 
<^*lculatian8  of  the  decree  of  flexibility  of  the  column  in  different  parts.  In 
"t^tr  to  render  their  measurements  more  exact  by  preventing  all  separation 
of  the  puts,  they  placed  a  body  in  plaster  of  Paris,  (after  having  removed 
wjine  of  the  soft  parts,  but  without  interfering  with  the  ligaments,)  and  when 
i<  WIS  immovablv  fixed  by  this  means,  a  vertical  section  was  made  through 
<lie  middle  of  the  trunk,  dividing  it  into  two  equal  lateral  parts.— See 
"  Heehaolk  der  tnenechl.  Oehwerkzeuge,"  S.  90,  et  seq.     Qdttingen,  1636. 
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.  of  the  verteb«e  are  connected  bj 
.    (ligamenta  procasuum    obliquw™' 
capsule  outside  the  ayuoYiai  membwe 
mon  ligame*      .«  each  of  the  joiuta.     The  latter  are  looK" 
and  coniw     in  the  cervical  than  in  the  dorsal  or  lumbw  ^°^' 
plates  a-.^^he9,  or  plates  of  the  vertebm,  arc  connected  bj 
eectio-^ia,u6^va,  (fig. 71,)  (ligamenta  vertebramm subfcn,-- 
iiCT  and    of  *y  Qb-.j  as  their  bodies  are  by  the  intet-Tertebrsl  '°^~' 
1u^«»t  *:''Ji<«-     They  a«   most   distinctly  seen    when  the  pedil* 
^^  arches  are  detached  from  the  bodies  of  the  TcrtebrK,  » 
^•^'(Jtt  they  may  be  viewed   from  within    the  spinsl  cuwi 
in  this  drawing  (fig.  71) ;  at  the  posterior  aspect  of  the  ^^ 
they  appear  short,  and,  as  it  were,  overlaid  by  the  srches  (ng- 
*.)      They  eitend  from  (he  root  of  the  transverse  proctaef « 
each  side  backwards  to  the  point  where  the  two  •reh'*  ^ 
verge  at  the  origin  of  the  spinous  processes.     In  this  BitBlH" 
the  ligaments  are  thickest,  and  the  margins  of  the  tsten)  Iw^ 
may  be  observed  to  be  merely  in  contact. 

Fig.  71.*  These    ligaments   consiet   of  J*'** 

elastic  fibres,  almost  peTpendinil«f  ■" 
their  direction,  as  they  pags&on"  "" 
inferior  border  of  one  arch  W  ti* 
adjacent  border  of  that  immedi»«lj 
below  it.  The  superior  bonJ«  " 
the  ligament  is  attached,  not  to  4< 
margin  esaetly  of  the  arcl,  ^"' 
rather  higher  up  on  its  »ntoiM 
■i^-^  —  '      surface;    whilst   the  inferior  ixn^" 

*  To  diovr  the  "  ligamcnta  aubflavM,"  the  pedicles  of  the  vtMht*^"' 
sawed  through,  (ind  the  bodies  remored.  The  arches  and  the  P""^ 
being  left,  the  ligaments  are  seen  from  before,  i.  e.,  on  the  siaftw  """* 
looks  towards  the  vertcbial  c&nnl. 
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is  prolonged  a  little  on  the  posterior  sur&ce,  as  well  as  the 
maigin  of  its  corresponding  arch. 

The  ligamenta  subflava  do  not  exist  between  the  occiput  where  not 
and  the  atlas,  or  between  the  latter  and  the  axis ;    common  P^^^"^* 
fibrous  membrane  supplies  their  place  in  these  two  spaces. 

The  connexion  of  the  spinous  processes  is  effected  by  means 
of  the  supra-spinous  and  intet^spinous  ligaments. 

1.  The  supraspinous  ligament  (ligamenta,  queis  apices  com-  Inter- 
mittuntur, — Weitbr.)  consists  of  small,  compressed  bundles  of  *up"^"*  ^^ 
longitudinal  fibres,  which  connect  the  summits  of  the  spinous  spinous 
processes,  and  form  a  continuous  chain  from  the  seyenth  cervical    ^^^^^  ^ 
Tertebra  to  the  spine  of  the  sacrum.     (See  fig.  80,  ^.)     The 
posterior  fibres  pass  down  from  a  given  vertebra  to  the  third 

or  fourth  below  it ;  those  more  deeply  seated  reach  only  from 
one  to  the  next,  or  the  second  beneath  it. 

2.  The  inter-spinous  ligaments  (membrana  inter-spinalis — 
Weitbr.),  thin  and  rather  membranous,  extend  from  the  root 
to  near  the  summit  of  each  spinous  process,  connecting  the 
mferior  border  of  one  with  the  superior  border  of  that  next 
below  it.  They  exist  in  the  dorsal  and  lumbar  regions  only, 
and  are  intimately  connected  with  the  extensor  muscles  of  the 
spine. 

The  inter-transverse  ligaments  (lig.  process,  transv. — Weitbr.)  Intcr- 
are  found  only  between  the  transverse  processes  of  the  inferior  **^'**"^*^"«' 
dorsal  vertebrae,  and  even  there  very  indistinctly,  for  they  are 
united  so  intimately  with  the  sacro-lumbalis  muscle,  that  their 
fibres  are  quite  confused ;  indeed,  they  appear  to  be  rather  ap- 
pendages to  the  muscles  than  ligaments  to  connect  the  bones; 
and  they  are  so  considered  by  Weitbrecht,  Meckel,  and  Soem- 
merring.  By  the  last-named  author  they  are  recognised  as  pre- 
sent in  the  lumbar  as  well  as  the  dorsal  region. 

ARTICULATIONS    OF    THE    TWO    UPPEE    VERTEBBiE    ONE 

WITH    THE    OTHEB. 

The  articulation  of  the  axis  with  the  atlas  is  effected   by  Atlas  with 

means  of  their  articulating  processes,  also  (in  the  place  of  in-  ***? ' 

ter-vertebral  substance,  which  would  be  altogether  incompatible  tebral  sub- 

with  the  requisite  movements)  by  the  odontoid  process  of  the  "**"^®' 
former,  which  is  connected  in  a  particular  manner  with  the  arch 
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of  the  latter,  and  constitutes  tbe  pivot  on  which  the  head  inns 
in  its  rotatory  raotions.  There  <u«  three  ligaments  and  foui 
synovial  membntDes  in  this  articulation. 

pj„  72*  '^^^     tranivtne     ligoKnt, 

(6g.  72,*,  and  78,',)  (lig»- 
mentum  transversale :  pars  prin- 
cipalis,— Weitbr.),  is  placed 
tianBTeisely  behind  the  odon- 
toid process  of  the  axis,  icd 
forms  vith  the  anterior  arch  oF 
the  atlas  a  ring ',  in  which  that  process  is  lodged ;  dividisg 
thus  the  great  foramen  of  the  first  vertebra  into  two  puts  of 
unequal  size,  of  which  the  larger^  is  appropriated  to  the  spinal 
chord,  and  the  smaller*  is  occupied  in  the  manner  alreadj 
stated. 

The  ligament  is  a  strong,  thick  fasdculns  of  fibres,  com- 
pressed from  before  backwards,  arched  in  its  direction,  u  it 
crosses  the  odontoid  process,  and  attached  on  each  side  to  the 
inner  border  of  the  superior  articulating  processes  of  the  atlas. 
The  ligament  is  broader  and  thicker  at  the  middle  than  st  iu 
extremities;  and  from  the  middle  of  its  posterior  sur&cc  i 
short  thin  bundle  of  fibres  passes  down  to  be  attached  to  the 
y-    j2  ^  root  of  the  odontoid  process,  whilst 

another  passes  up  to  the  basilar  pro- 
cess.  That  appendage!  (lig.  tnnsc. 
J,    appendices, — Weitbr.)  form  a  crow 
'     with   the  transvene   ligament,  and 
serve  to  bind  the  occiput  to  the  fint 
two  vertcbrffl ;  from  this  is  derived 
the  term  cruciform,  which  is  Bom^ 
times  applied  to  the  transverse  ligament  and  its  appendages  to- 
gether. (Fig.  78.) 

*  A  view  of  the  atlas  from  aboTe,  abowjng  the  trana  verse  ligameDl,  <ri<° 
fragments  of  ita  appendages.  1.  Tite  space  for  the  odontoid  procMv.  & 
The  transvene  ligamenL  3.  Space  for  the  spinal  cord.  4.  Articular  pro- 
ceases  ;— on  one  of  these  a  remnant  of  the  ca[«u]Br  membrane  is  seen. 

t  A  small  portion  of  the  skull  and  the  first  two  vertehrte  are  ehovn  io 
this  figure.  Thev  arc  viewed  from  behind.  The  hack  part  of  the  occi- 
pital bone,  and  of  each  of  the  vertebrffl,  was  removed  tt^hcr  iriih  ihc 
nervous  centre  and  its  membranes,  as  well  as  a  ligament  extending  from  lb< 
occiput  to  the  axis  (fig.  76,').    2,  is  placed  on  the   middle  of  the  trsw 
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Tht   anterior    atlo-axoid  Fig.  74*  Anter.% 

ligamaa  passes  (rom  the  bor-  <bin  ■"<! 

der  of  the  anterior  arch  of  ,' 

(he  atlas,  and   its  tubercle,  / 

to  the  body  of  the  axis  and 
the  root  of  its  odontoid  pro- 
cess. It  is  thin  and  mem- 
btanons,  except  at  the  mid- 
dle, where  it  is  more  thick- 
med,  (6g.  74/). 

The  pvtttrior  atlo^ixoid  ligament,  which  is  also  thin  and  PoaMrior 
memhranous,   connects  the   posterior  arch   of  the   atlas   with  b^^ 
the  pUtes  of  the  axis  (fig.  75, ').     Thus  the  interstices  between  imwad  rf 
the  plalea  or  arches,  which  in  all  the  other  yertebrre  are  filled  '«'"'^'- 
br  the  ligamentA  subfiava,  are  occupied  by  a  loose  membntne 
between  the  second  and  first,  as  well  as  between  the  latter  and 
the  ocdpot '. 

The  edges  of  the  articulating  processes  are  connected  by  irre- 
golar  fibres  passing  from  one  to  the  other. 

Tvo  tynooiai  membranes  are  placed  between  the  atticulating  Four  rpm- 

Crocenpfl  nf  lTi(>  atloa  anit  aria        Oni>  tvlsppn  ihp  mlnnlniil  nrn-    '^  *"'■ 


8  of  the  atlas  and  axis.     One  between  the  odontoid  pro-  ' 
ten  and  the  transverse  ligament,  another  between  it  and  the 
a»h  of  the  atlas. 


ABTICDLATIONS    OF    THE    CRANIUM    WITH    THP.    FIBST    TWO 
VEKTEnRA. 

The  cranium  is  articulated  with  the  atlas,  and  is  connected  by 
ligunenU  with  the  axis. 

The  articulation  of  the  cranium  with  the  atlas  takes  place  Occipnt  w. 
between  the  condyles  of  the  occipital  bone  and  the  superior  ar-  "*""  • 
ticulating  processes  of  that  vertebra,  which  are  connected  by  li- 


'"^  ligament;  its  appendages  extead  up  and  down — the  whole  consti- 
lubitf  a  crucial  ligament.  3.  The  upper  end  of  the  odontoid  tipiment  of 
'he  left  aide  ;  the  eune  part  of  the  lieainent  of  the  opposite  side  is  aUo 
naible. 


ft  aide  ;   the  euno  part  of  the  ligament  of  the  opposite  side   ii 


e  represented  in  this  figure. 
-it  was  sawed  upwards,  and  the  anterior  parts  token  awaj'.  The 
?nebt»  arc  Been  in  front.  1.  The  anterior  oecipito-atloid  lignmenl.  2. 
The  toiddle  (ttccessorj)  occipito-atloid  ligament.  3.  The  anterior  atlo- 
iioid  ligameat. 
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two  articu-    gamenU  and  synovial  membranes ;  it  is  also  connected  with  tlie 
'"'™''         same  by  tte  two  following  ligaments, 

Aniw.  lig.  The  anterior  occipito-atloidean  ligament  (fig.  74,  ')  (mem- 

"  '  brana  annuli  anterioris  vertebne  primn)  extends  from  the  ante- 
rior border  of  the  occipital  foramen,  between  the  condyles,  to 
the  margin  of  the  arch  of  the  atlas  between  its  superior  articu- 
lating processes.  This  is  thin,  broad,  and  membranoos ;  but 
in  the  median  line,  a  sort  of  accessory  ligament^  is  placed  in 
ihick  fibre*  front  of  It,  which  is  tbick,  round,  and  composed  of  vertical 
"  ™'  fibres,  attached  above  to  tbe  surface  of  the  basilar  process,  and 

below  to  the  small  tubercle  on  the  front  of  the  atlas.  The  an- 
terior surface  of  these  ligaments  is  coveied  by  the  recti  antici 
muscles,  the  posterior  covers  the  upper  end  of  the  odontoid  pro- 
cess and  its  ligaments. 
Pmtft.  lig.  The  posterior  occipito-atloidean  ligament,  (membrana  an- 
'  "''  nuli  posterioris   allantis,)    (fig.  15,  ',)  also  broad   and   mem- 

branous, is  attached  superiorly  to  all  that  part  of  the  margin 
of  the  occipital  foramen  which  is  behind  the  condyles,  and 
inferiorly  to  the  adjacent  border  of  the  posterior  arch  of  the 
atlas.  It  is  partly  blended  with  the  dnre  mater.  The  pos- 
terior snrface  of  the  ligament  is  in 
Pig-  '"•*  apposition  with  the  posterior  recti 

i  and  superior  oblique  muscles,  the 

.■"^-■j^  anterior  looks  towards  the  verte- 

^c""        '   -.  .    bral  canal ;  at  each  side  near  the 

PoritioD  of  articular     process      the      ligament 

anery,  forms  part  of  the  foramen  through 

which  the  vertebral  artery  and  sub- 
occipital nerve  pass. 
Oodpnt"-  The  articulation  of  the   oeei' 

"lfe(^.  pitalbone  with  the  axis  is  eSbcted 

■w*"!*"";''  through  the  medium  of  liitaments, 

wrt.«an«L  ,     -  i.  •  ,. 

as  no  part  of  their  sur&ces  comes 

into  contact,  and  the  ligaments  are  placed  within  the  vertebra) 
canal,  which  must  be  laid  open  to  exhibit  them. 


•  The  poBlerior  surfecea  of  the  occipital  bone,  and  of  three  vertcbne,  mc 
represented  in  this  figure.  1.  The  posterior  occipito-stloid  ligamrab.  2- 
The  posterior  atlo-oxoid. 
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The  Kcipilo-axoidean  ligament  Fig.  7R,»  Apparatnt 

(appaatua  ligamcDtoBua)  (fig.  76)  '«™- 

»eem»  to  be  a  proloDgation  of  the 
poiterior  common  ligament ;  it  is 
ittaebed  above  to  the  inner  siir&ce 
of  the  basilar  groove,  from  which 
it  descends  perpendicularly,  be- 
CDmiog  narrow,  and  opposite   the 

uia  u  blended  with  the  posterior  common  ligament.     It  covers  CaTcn 
He  odoDtoid  process  and   its   check    ligaments,   and  is   inti-  Jjf^^^ 
iMtely  connected  with  the  tnmsveree  ligament.  fonn  %l  • 

The  odontoid  liganunti  (fig.  78, ')  (ligamenta  alaria)  are  two  Odont.ligi. 
thick  bundles  of  fibres  attached  below  to  each  side  of  the  sum- 
mit  of  the  odontoid  process,  and  passing  up  diverging  to  be  im- 
planted into  the  rough  depressions  at  the  inner  side  of  the  con- 
dyles of  the  occiput,  and  also  to  a  small  part  of  the  margin  of 
the  occipital  foramen.     Their  direction,  therefore,  is  obliquely  ue  oblique. 
upwards  and  outwards ;  the  triangular  interval  which  they  thus 
leave  is  filled  by  some  fibres  (ligamentum  rectum  medium,  seu  Lig.  dentia 
dentis  suspensoriam)  passing  almost  perpendicularly  from  the  '"*^'''"- 
maigin  of  the  foramen  to  the  summit  of  the  process.     These  are 
sttictly  check  ligaments  :    the  middle  set,  last  described,  assist  Odoni.  an 
in  preventing  what  may  be  termed  a  retroversion  of  the  head,  *  ^' 

■hilit  the  lateral  pair  check  its  rotatory  motions. 


ABTICttLATlON    OF    THE    LOWES     JAW    WITH    THE    CRANIUH. 
TEHPOXO-HAXILLABY. 

The  lower  jaw  articulates  at  each  side  by  one  of  its  condyles  Attienlm 
with  two  ports  of  the  temporal  bone  ;   viz.  the  glenoid  fossa  in  aiCmt  <rf 
front  of  the  Olaseiian  fissure,  and  the  articular  root  of  the  zy-  joiuu. 
soma.     Between  the  bones  is  placed  an  inter-articular  cartilage, 
with  a  synovial  membrane  above,  and  another  below  it,  and 
around  the  joint  ate  disposed  the  ligaments. 

*  In  order  to  show  the  lisament  rcpresenled  on  this  figure,  tlic  poBtcrior 
I*n  of  the  occipot,  Eome  of  the  poBterior  arch  of  the  atlas  and  the  spinous 
P'ocesB,  vriih  a.  portion  of  the  plates  of  the  axis,  were  sawed  off,  and  the 
Epinal  cord  with  its  mcmbraneg  wss  lemoTcd.  The  hosilar  process  of  the 
occipital  bone  (it«  eercbml  surfiicc)  is  exposed,  with  a  ligament  (1)  stretching 
ftoTii  it  to  the  body  of  the  axis  (its  posterior  surfece). 


196       ARTICULATION  OF  THE  LOWER  JAW 

Exu^a^.  lig.       The  external  lateral  Hgamenl  (fig.  77,  ')  is  a  short  faficieuIuB 
oblique,  p-    ~m  .  of  fibres,  attached  aboye  to 

the  eztenial  surfece  of  the 
,~  ^'  zygoma,  and  to  the  tubercle 

/"  at    the    bifurcation   of  its 

root;  below,  to  the  exter- 
nal  surface    and   posterior 
border  of  the  neck  of  the 
condyle,  its  fibres  being  di- 
rected downwards  and  bach- 
wards.     Externally  it  is  co- 
vered by  the  parotid  gland,  internally  it  is  in  relation  with  the 
inter-aiticular  cartilage  and  synovial  membranes. 
Ini.  tai.  %.        The  inlernal  lateral  ligament,  (fig.  78,^)  thin,  loose,  and  elon- 
not  cloK  '    g&ted,  lieB  at  some  distance  from  the  joint.     It  extends  from 
to  joint.        the  spinous  process  of  the  sphenoid  bone  downwards,  and  a 
little  forwards,  to  be  attached  to  the  inferior  maxillary  bose 
at  the  lower  border  of  the  dental  foramen,  where  it  is  somewhat 
expanded.      Its,  external  sur&ce  is  in  relation  superiorly  with 
p.    -.  .  the  external  pterygoid  muscle, 

and  in  the  rest  of  its  extent 
with  the  ramus  of  the  jaw, 
from  which  it  is  separated 
by  the  internal  maxillary  ar- 
tery and  dental  nerve.  Its 
inner  surface  is  concealed  by 
the  internal  pterygoid  muscle. 
—  The  structure  described 
Connexioii  here  as  a  ligament  has  more  connexion  with  vessels  and  muscles 
^fa^^  than  with  the  joint.     It  is  not  recognised  as  a  ligament  by 

several  anatomists, 
Stylo-nui.        The  stylo-maxillary  ligament  (figs.  77,  78,  79,*)  thin  and 

illwy  dae> 

not  belong      . . 

to  joinl. 

*  A  mmll  part  of  the  skull  and  the  citema!  ligameiit  of  the  temporo- 
maxillarj  articulation  ure  here  represented.  1.  The  cxtemBl  ktcral  ligament. 
3.  The  stylo-maxillary  ligament. 

+  The  skull  and  the  lower  maxilla  haring  been  sawed  through  in  the  ver- 
tical direction  and  longitudinally,  the  inner  aide  of  the  hones  and  of  the 
temporo-maxillary  artieulation  is  broi«hl  to  view.  2.  The  internal  lateral 
ligament.    3.  The  etjlo-nisxillary.    Both  arc  seen  on  their  inner  aspect. 


WITH  THE  CRANIUM. 
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Fig.  79  * 


Fibio-cart. 


18  not  fixed 
to  bones; 

its  sliape. 


aponeurotic,  being,  in  fact,  a  portion  of  the  cervical  fascia, 
passes  from  near  the  point  of  the  styloid  process  to  the  inferior 
border  of  the  angle  of  the  jaw,  where  it  is  inserted  between  the 
masseter  and  internal  pterygoid  muscles.  This  membrane  sepa- 
rates the  parotid  gland  from  the  sub-maxillary.  It  has  little 
claim  to  be  considered  an  appendage  to  the  temporo-mazillary 
articulation. 

The  inter-articular  fibro-car- 
tilage,  (operculum  cartilagineum 
mobile,— Wei tbr.)  (fig.  79,*)  is  a 
thin  plate,  placed  horizontally  be- 
tween the  articular  surfaces  of  the 
bones ;  but  is  not,  like  most  other 
similar  structures,  directly  fixed 
to  either.  It  is  of  an  oval  form, 
and  thicker  at  its  margins  than  at 

its  centre,  where  it  is  sometimes  perforated.  The  inferior  sur- 
face, which  is  in  contact  with  the  condyle,  is  concave;  the 
superior  is  alternately  concave  and  convex  when  taken  from 
before  backwards,  conforming  in  some  way  with  the  outline 
of  the  articular  cavity.  Its  circumference  is  connected  at  the 
outside  with  the  external  lateral  ligament,  and  anteriorly  with 
the  external  pterygoid  muscle. 

Synovial  membranes, — The  larger  and  looser  of  the  two  Two  syno- 
which  belong  to  this  joint,  after  lining  the  superior  surfece  of  ^^^  '^■' 
the  inter-articular  cartilage,  is  reflected  upwards  on  the  external 
lateral  ligament,  and  over  the  smooth  part  of  the  glenoid  cavity. 
The  other  synovial  membrane  is  interposed  between  the  inferior 
surface  of  the  cartilage  and  the  condyle ;  and  thus  there  is  con- 
stituted a  double  joint.  When  the  fibro-cartilage  is  incom- 
plete (perforated),  the  synovial  membranes  are  continuous  one 
with  the  other. 


*  The  skull  and  the  lower  maxillary  bone  are  seen  on  their  outer  surface, 
but  the  external  ligament  of  the  temporo-maxillary  articulation,  and  a 
portion  or  layer  of  the  bones  (the  temporal  and  inferior  maxilla),  have  been 
removed,  and  in  this  manner  the  interior  of  the  joint  is  exposed  to  view. 
3.  The  stylo-maxillary  ligament.  4.  The  fibro-cartilage  intervening  be- 
tween the  condyle  of  the  lower  maxillary  bone  and  the  articular  part  or 
parts  of  the  temporal. 
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Membrana 
artic 


Thin  and  short  additional  ligamentous  fibres  surround  a  con- 
siderable part  of  the  joint  (membrana  articularis, — Weitbr.), 
and  serve  to  cover  over  the  synovial  membranes,  as  well  as  to 
maintain  the  connexion  between  the  bones  and  the  interposed 
fibro- cartilage. 


Inter-artic 
ligament ; 
two  syno- 
Tial  aaca. 


Rib  con- 
nected to 
tnuuvene 
prooeues  of 
two  Tert. 


Costo-tnui*> 
▼ene  liga- 
menta; 


poBterior; 


ARTICULATIONS  OF  THE  RIBS. 

The  ligaments  of  the  ribs  may  be  divided  into  three  sets : 
those  which  connect  them — with  the  bodies  of  the  vertebrae; 
with  their  transverse  processes ;  and  with  the  sternum. 

A.  The  rib  is  connected  with  the  bodies  of  two  vertebrae, 
forming  with  each  a  joint  lined  with  synovial  membrane,  and 
supported  by  ligaments^  as  follows : — 

The  costo-veriebral  ligaments  (lig.  capitulorum  costarum)  con- 
sist,— 1,  of  an  anterior  ligament  which  connects  the  head  of  each 
rib  with  the  sides  of  the  bodies  of  the  vertebrae  (figs.  66,  81,^) ; 
its  fibres,  flat  and  radiated,  are  divided  into  three  bundles,  of 
which  the  middle  one  passes  horizontally  forwards  upon  the  cor- 
responding inter-vertebral  cartilage,  whilst  the  superior  ascends 
to  the  body  of  the  vertebra  above  it,  and  the  inferior  descends 
to  that  below.  From  the  divergence  of  its  fibres,  this  is  usually 
called  the  ateUate  ligament.  2ndly.  Of  an  inter-articular 
ligajntnt^  a  thin  and  short  band  of  fibres,  which  passes  trans- 
versely from  the  ridge  separating  the  two  articular  surfaces 
on  the  head  of  the  rib  to  the  inter-vertebral  substance,  and 
divides  the  articulation  into  two  parts,  each  lined  by  a  separate 
synovial  membrane.  The  ligament  does  not  exist  in  the  articu- 
lation of  the  first,  eleventh,  or  twelfth  ribs,  and  in  consequence 
there  is  in  them  but  one  synovial  capsule. 

B.  The  rib  is  connected  with  the  transverse  processes  of  two 
vertebrae :  with  one  it  forms  a  joint  lined  by  synovial  mem- 
brane ;  to  the  other  (being  separated  from  it  by  a  considerable 
interval)  it  is  connected  by  ligamentous  structure  of  some 
length. 

The  coato-tranaverae  ligaments  connect  the  tubercle  and 
neck  of  the  rib  with  the  transverse  processes  of  the  vertebrae ; 
from  their  position  they  are  named  posterior,  middle,  and  an- 
terior. 

1.  The  posterior  costo- transverse  ligament  (fig.  80,*)  (lig. 
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tranaversariam  externum  cogtarum, — Weitbr.)  consists  of  a  very 
short  thick  IbbcIcuIus  of  fibres  wliich 
passes  fiom  the  posterioi  suiroce  of  the  ^'S-  ^* 

summit  of  the  transvetse  process,  to 
the  ronj^h  UDarticulsted  part  of  the  tu- 
bercle of  the  rib.  Those  of  the  supe- 
rior ribs  ascend,  those  of  the  inferior 
descend  somewhat. 

2.  ThemiddhoTtnter-osseauicoito-  InteMM. 

iTansvtrse  ligament  (fig.  81,*)  con- 
sists of  a  series  of  very  short  parallel 
fibres,  vhich  unite  the  neck  of  the  rib 

to  the  anterior  surface  of  the  contiguous  transverse  process. 
These  fibres  are  seen  by  removing  horizontally  a  portion  of  the 
rib  and  transverse  process,  and  forcibly  drawing  one  from  the  other. 

S.  The  anterior  or  long  coalo-transeerse  ligament  (figs.  66,  bk^  *"' 
80,*)  (lig.  trans vcTsarium  internum,  sen  cervicis  costie  in- 
ternum,— Weitbr.)  is  usually  divided  into  two  fasciculi  of 
fibres,  both  nearly  in  apposition,  and  on  the  same  plane. 
They  pass  from  the  neck  of  the  rib  obliquely  upwards  and  out- 
wards to  the   lower 

margin  of  the  trans-  ^V-  81-t 

verse  process  next 
above  it.  These  do 
not  exist  in  the  arti- 
culations of  the  first 
and  last  ribs. 

The     articulation  SjMvial 

between   the   tuber-  "^ 

cle  of  the  rib  and  the 
tiansrerse  process  is 
provided  with  a  sy- 
novial capsule. 

*  A  few  dorsnl  vertebne,  and  ribs  connected  with  them,  are  Been  from 
behind.  1,  S,  are  on  the  laminn  of  vertebrae,  close  to  the  inter^spinoiis 
ligaments.  3,  is  one  of  several  hgamcnta  siibfiuva,  represented  in  the 
fiffure.  They  are  but  Blighlly  seen,  being  for  the  most  part  covered  by  the 
pktes  of  the  vcftebrfe;  see  figure  71.  4.  The  anterior  costo-tranaTerse 
ligament,     fi.  The  posterior  coBto-tmnsvcrae  ligament. 

t  A  horizontal  eection  of  a  vertebra  and  portions  of  two  ribs,  to  show  the 
inteT-osaeous  ligament  connecting  the  neck  of  the  rib  to  the  tiansvcrBC  pro- 
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Cart,  of  rib 
w.  sternum. 


anter.  lig. ; 
radiated; 


posterior 
lig.; 

super,  and 
infer,  fibres. 

Synovial 
sac. 


Costo- 
xiphoid. 


Rib  w.  its 
cartilage. 


c.  The    costo-sternal   articulations y   situated    between    the 

anterior  angular  extremities  of  the  cartilages  of  the  ribs  and 

the   corresponding  fossae   in  the  margins  of  the  sternum,  are 

covered  and  supported  by,  a,  an  anterior  set  of  ligamentous 

fibres,    (fiff.    82,^)    thin,    scat- 
Fiff  82*  '     V  o  9  /  > 

tered,  and  radiated,  (ligamenta 
radiatim  disiecta,  —  Weitbr.) 
passing  from  the  extremity  of 
the  cartilage  to  the  anterior 
surface  of  the  sternum,  where 
they  interlace  with  those  of  the 
opposite  side,  and  are  blended 
with  the  aponeurosis  of  the  pec- 
toralis  major  muscle;  6,  a  pos- 
terior set  of  fibres  similarly  disposed,  but  not  so  thick  or  nume- 
rous, connecting  the  thoracic  surfaces  of  the  same  parts; 
c,  some  ligamentous  fibres  placed  above  and  others  below  the 
joint;  c/,  a  synovial  membrane,  interposed  between  the  ends  of 
each  true  rib  and  the  sternum.  These  can  be  demonstrated  by 
slicing  off  a  little  of  the  anterior  surface  of  the  sternum  and  car- 
tilages. 

A  thin  fasciculus  of  fibres  connects  the  cartilage  of  the 
seventh  rib  (and,  it  may  be  likewise,  the  sixth)  with  the  xiphoid 
cartilage,  and  is  thence  called  the  costo-xiphoid  ligament. 

Articulation  of  the  cartilages  one  with  the  other. — The  neigh- 
bouring edges  of  the  cartilages  of  the  ribs,  from  the  sixth  to  the 
ninth,  have  articular  surfaces,  which  are  lined  by  synovial  mem- 
branes, and  held  in  connexion  by  ligamentous  fibres.  Some  of 
the  articular  surfaces  are  from  time  to  time  found  to  be  wanting. 
Connexion  of  the  ribs  with  their  cartilages. — The  external 
extremities  of  the  cartilages  are  received  into  rounded  depressions 
on  the  ends  of  the  ribs,  and  the  union  is  maintained  only  by  the 
periosteum. 


cess  of  the  vertebra  on  each  side.  1.  The  rib.  2.  Transverse  process. 
3.  Lig.  capit.  costae.  5.  Posterior  costo-transverse.  6.  Inter-osseous  or 
middle  costo-transverse. 

*  A  portion  of  the  stemum  with  the  inner  ends  of  the  clavicles,  and  of 
some  of  the  ribs,  is  here  represented. 

1.  The  anterior  stemo-clavicular  ligament.  2.  Inter-clavicular.  3.  Costo- 
clavicular or  rhomboid.    4.  Inter-articular  fibro-cartiloge.    6.  Costo-steraol. 
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Ligaments  of  the  sternum,  (Membrana  sterni, — Weitbr.) —  Membnuia 
The  pieces  of  the  sternum  are  connected  by  a  layer  of  fibro-  *'*™*" 
cartilage,  placed  between  their  contiguous  borders ;  and,  on  the 
anterior  and  posterior  surfaces,  ligamentous  fibres  may  be  ob- 
served running  longitudinally,  which  serve  to  strengthen  their 
connexion.  They  are  sometimes  called  the  anterior  and  poste- 
rior sternal  ligaments.  The  longitudinal  fibres  are  mixed  with 
those  radiating  from  the  costal  cartilages,  especially  in  front  of 
the  sternum,  where  likewise  they  blend  with  the  aponeuroses  of 
the  pectoral  muscles.  The  anterior  portion  has  thus  most  of 
the  accessory  fibres,  and  is  rough  and  irregular ;  the  posterior 
one  is  smooth  and  pearly  in  its  aspect. 

ARTICULATIONS  OF  THE  SUPERIOR  EXTREMITIES. 

The  superior  extremity  has  but  one  point  of  bony  attach- 
ment to  the  trunk,  namely,  that  at  the  sterno-clavicular  articu- 
lation, the  scapula  being  connected  with  the  trunk  by  muscles 
only. 

The  articulations  of  the  upper  extremity  may  be  arranged 
under  the  following  heads,  taking  them  in  their  anatomical  order, 
from  above  downwards:  1,  the  articulations  of  the  clavicle 
at  one  end  with  the  sternum,  and  at  the  other  end  with  the 
scapula ;  2,  that  of  the  scapula  and  humerus ;  8,  of  the  elbow ; 

4,  of  the  wrist ;  6,  of  the  hand ;  6,  of  the  fingers. 

• 

ARTICULATION  OF  THE  CLAVICLE  WITH  THE  TRUNK  AND 

WITH  THE  SCAPULA. 

The  clavicle  by  its  inner  end  articulates  with  the  first  bone 
of  the  sternum,  and  is  connected  by  ligaments  to  its  fellow  of  the 
opposite  side  and  to  the  first  rib.  The  outer  end  of  the  bone  is 
joined  in  the  same  way  with  the  scapula. 

Stemo-clavicular  articulation. — The  inner  end  of  the  clavicle  Clavicle  w. 
is  considerably  thicker  than  the  articular  part  of  the  sternum,  ■*®™^™' 
and  the  surface  of  each  of  the  bones  is  somewhat  concave  and 
convex.     The  other  structures  of  which  the  joint  consists  are, 
an  anterior  and  posterior  ligament,  an  inter-articular  cartilage, 
and  two  synovial  membranes. 

The  anterior  sterno-clavicular  ligament  (fig.  82,*)  passes  from  Stemo-clar 
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the  inner  extremity  of  the  clavicley  downwards  and  inwards, 
upon  the  surface  of  the  sternum.  It  is  broad,  and  consists  of 
parallel  fibres,  and  corresponds,  internally,  with  the  synovial 
membranes  of  the  articulation,  and  with  the  inter-articular  carti- 
lage to  which  it  is  adherent ;  externally,  with  the  sternal  origin 
of  the  stemo-mastoid  muscle. 

The  posterior  sternoclavicular  ligament y  of  similar  confor- 
mation with  the  last,  but  not  so  broad  or  strongly  marked,  is 
placed  between  the  same  bones  lying  at  the  thoracic  aspect  of 
the  joint.  Its  posterior  surface  is  in  relation  with  the  stemo- 
hyoideus  and  stemo-thyroideus  muscles. 

The  inter-articular  Jibro-cartilage^  nearly  circular  in  its 
form,  and  thicker  at  the  border  than  at  its  centre,  is  interposed 
between  the  articulating  sur&ces  of  the  sternum  and  clavicle. 
Towards  its  superior  and  posterior  part  it  is  attached  to  the 
margin  of  the  clavicle,  and  at  the  opposite  point  to  the  cartilage 
of  the  first  rib.  In  the  latter  situation  it  is  thin  and  somewhat 
prolonged,  so  that  the  inferior  border  of  the  clavicle  rests 
upon  it. 

Synovial  membranes, — In  this  articulation,  as  in  that  of  the 
lower  jaw,  there  are  two  synovial  membranes,  of  which  one  is 
reflected  over  the  sternal  end  of  the  clavicle  and  adjacent  sur&ce 
of  the  fibro-cartilage,  the  other  is  disposed  similarly  between  the 
cartilage  and  the  articulating  sur&ce  of  the  sternum. 

The  inter-clavicular  ligament^  is  a  dense  fasciculus  of  fibres, 
placed  transversely  between  tie  contiguous  extremities  of  the 
clavicles.  Its  fibres  do  not  pass  directly  across  from  one  to 
the  other;  they  dip  down,  and  are  attached  to  the  upper 
margin  of  the  sternum,  by  which  the  ligament  is  rendered  con- 
cave from  side  to  side. 

The  costo-clavicular  ligament^  (ligamentum  rhomboides, — 
Weitbr.)  does  not  properly  form  part  of  the  articulation ; 
yet  it  contributes  materially  to  retain  the  clavicle  in  its  situ- 
ation. It  is  attached  inferiorly  to  the  cartilage  of  the  first  rib 
near  its  sternal  end,  and  passes  obliquely  backwards  and  up- 
wards, to  be  fixed  to  a  roughness  at  the  under  sur&ce  of  the 
clavicle. 

Connexion  of  the  clavicle  with  the  scapula, — At  its  outer 
end  the  clavicle  articulates  directly  with  the  acromion,  and  is 
connected  by  ligamentous  fibres  with  the  coracoid  process. 
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The  acri»mio~cl9ncular  articHlation  is  effected  between  the  Acrhd-cUt. 
acromion   process   of   the  acapnia  ''^ 

and  the  external  end  of  the  cla-  P'B-  83.* 

vicle,  e&ch  of  which  preeenta  a 
Email  otbI  articular  sur&ce.    These 

points  are  connected,  Ist,  bj  a  au-  1  mpciur; 

perior  ligament,  (fig.89,')  which  is  j 

a  thick,  broad  band  of  fibres,  pass-  ' 

ing  from  the  auperior  sur&ce  of  the 
acromion  to  the  adjacent  extremity 

of  the  clavicle ;   Sndly,  by  an  in-  inbrior. 

ferior  ligament  similar  to  the  pre- 
ceding, but  less  thick,  and  placed 
at  the  under  surfaces  of  the  same 

bones ;  drdly,  by  a  synovial  membrane  lining  the  two  articular  Srnorul 
Burfiices  of  the  bones.  "^ 

An  inter-arlicutar_fibro-carlilagc  is  sometimes  present,  but  it  Fibio-cart 
is  more  frequently  wanting.f     It  has,  in  some  instances,  been  ^^I^. 
found  to  extend  through  part  of  the  joint,  so  as  only  partially  ma;  be  im- 
to  separate  the  bones.|      I   hare   seen  the  fibro-carUloge  as  ^     '' 
distinct  in  this  joint  as  it  is  in  the  temporo-mozillary  articu-  nnij  com- 
lation.     Such  cases,  however,  are  of  rare  occurrence.  ^     ' 

A  n/novial  membrane  lines  the  ligaments,  and  covers  the  ar-  Om  ajno- 
ticular  surfaces  of  the  bones  in  the  usual  manner.     When  there  ^^^ 
IB  an  inter-orticular  cartilage  which  separates  the  bones  com- 
pletely, there  are  two  narrow  synovial  sacs,  disposed  in  the  same 
way  as  those  in  the  stemo-claviculor  articulation. 

The  coraco-clavicular  ligament  (Gg.  88,'),  which  connects  ( 
the  clavicle  with  the  corocoid  process  of  the  scapula,  presents 
two  parts,  each  marked  by  a  particular  name.     There  is,  how- 


*  The  scapula  of  the  right  side  (iu  inner  or  concave  mrfsce)  is  here  shown 

in  connexion  with  a  confiidcrabic  [Mirt  of  the  clavicle  and  the  upper  end  of  the 
humerus.  The  tendon  of  the  hiecpK  muscle  hangs  over  thie ;  but  the  capsule 
must  have  been  cut  through,  to  expose  it  bo  &r  up. 

1.  Acromio-olaTicular  Rgament.      2.  Coraeo-clavicular  (conoid  and  Ira- 
pezoidV      3.  Lig.  proprium  posterius  (ncapuls).      4.  Lig.  propr.  anter.     5. 


e  contigit,  etiamei  saepiua  studiose 
ogia,"p.  '- 

t.  p.  17,  and  tab.  i.  fig.  4 
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ever,  no  division  between  them,  nor  other  distinction  than  that 
they  look  different  ways. 

The  conoid  ligament^  which  is  the  posterior  or  internal  fasci- 
culus, broad  above,  narrow  below,  is  attached,  inferiorly,  to  the 
root  of  the  coracoid  process ;  superiorly  to  a  rough  space  at  the 
inferior  surface  of  the  clavicle,  its  fibres  being  directed  backwards 
and  upwards.  The  trapezoid  ligament — the  anterior  or  external 
fSsisciculus — ^passes  from  the  superior  surface  of  the  coracoid  pro- 
cess upwards,  to  an  oblique  line  extending  outwards  from  the 
tuberosity  into  which  the  conoid  ligament  is  inserted  ;  with  the 
latter  it  unites  at  an  angle,  one  of  its  aspects  being  directed  for- 
wards and  upwards,  the  other  downwards  and  backwards. 

Ligaments  of  the  scapula. — There  are  two  ligaments  proper 
to  the  scapula:  1.  The  coracoid  ligament  ^  (ligamentum  pro- 
prium  posterius)  is  a  thin  flat  band  of  fibres,  attached  by  its 
extremities  to  the  opposite  margins  of  the  notch  at  the  root  of 
the  coracoid  process,  which  it  thus  converts  into  a  foramen  for 
the  transmission  of  the  supra-scapular  nerve,  the  artery  most 
commonly  passing  external  to  it.  2.  The  coraco-acromion  liga- 
ment* (ligamentum  proprium  anterius)  is  a  broad,  firm,  tri- 
angular fasciculus,  attached  by  its  broader  extremity  to  the  cora- 
coid process,  and  by  the  narrower  to  the  acromion,  between 
which  it  is  stretched  almost  horizontally.  Its  inferior  surface 
looks  downwards  upon  the  shoulder-joint,  the  superior  is  covered 
by  the  deltoid  muscle. 


Bones. 


Capsular 
ligament ; 


SHOULDER-JOINT. 

The  globular  head  of  the  humerus  and  the  glenoid  cavity  of 
the  scapula  are  the  osseous  parts  which  compose  this  articulation 
(^scapulo-humeral).  As  the  head  of  the  humerus  is  laige  and 
prominent,  whilst  the  cavity  is  merely  a  superficial  depression, 
it  must  be  evident  that  they  are  retained  in  their  situation  not 
by  any  mechanical  contrivance,  but  by  the  capsular  ligament, 
and  the  muscles  which  are  attached  to  the  two  tuberosities  of 
the  humerus. 

The  capsular  ligament  (fig.  88,  *)  is  attached  superiorly  round 
the  margin  of  the  glenoid  cavity,  and  inferiorly  round  the  neck 
of  the  humerus,  or  rather  a  little  beyond  this,  and  more  so  on 
the  lower  than  the  upper  part  of  the  bone.     It  is  much  broader 


SHOULDER-JOINT.  205 

in  the  latter  than  in  the  former  situation ;  and  its  laxity  is  such,  its  laxity, 
that,  if  the  muscular  connexions  of  the  humerus  be  detached,  this 
bone  drops  away  from  the  glenoid  cavity.     The  superior  and 
inner  part  of  this  membrane  is  covered  and  strengthened  by 
a  bundle  of  fibres^  passing  outwards  and  forwards  from  the 
coracoid  process  to  the  great  tuberosity  of  the  humerus  {coraco- 
humeral  ligament).     Besides  this,  it  receives  additions  from  the 
thick  tendons  of  the  supra  and  infra  spinatus,  and  the  teres 
minor  muscles,  which  are  intimately  connected  with  it,  as  they  Connexion 
proceed  to  be  attached  to  the  tuberosities  of  the  humerus.     By  o^«»^«5le8. 
means  of  these  accessory  structures  the  superior  part  of  the  cap- 
sule is  thick  and  firm,  while  the  inferior  is  comparatively  thin  and 
weak.     At  the  inner  side  the  ligamentous  fibres  of  the  capsule 
are  wanting  for  a  small  space ;  and  here  the  upper  part  of  the 
tendon  of  the  subscapularis  muscle,  passing  through  the  opening  Foramen  for 
(foramen  ovale)  comes  into  contact  with  the  synovial  membrane.  ^^|J^^* 
The  fibrous  capsule  is  lined  by  the  synovial  membrane;   the 
external  surface,  besides   the   muscles   already   mentioned,    is 
covered  by  the  deltoid ;  inferiorly,  it  is  in  relation  with  the  long 
head  of  the  triceps  and  the  circumflex  vessels.     The  insertion  of  fomn.  for 
its  inferior  border  is  interrupted  to  give  passage  to  the  long  tj^p^ 
tendon  of  the  biceps  muscle. 

The  coraco'humeralj  or  accessory  ligament  ^,  above  noticed,  Coraco-hu- 
extends  obliquely  over  the  upper  and  outer  part  of  the  articula-  ™       ^' 
tion  ;  it  is  attached  to  the  coracoid  process,  and  thence  descends, 
intimately  connected  with  the  capsule,  to  the  greater  tuberosity 
of  the  humerus. 

The  glenoid  ligament  appears  to  be  continuous  with  the  ten-  Glenoid  lig. 
don  of  the  long  head  of  the  biceps  muscle  :  this,  at  its  point  of  ^^^  tend! 
attachment  to  the  superior  margin  of  the  glenoid  cavity,  sepa-  of  biceps. 
rates  into  two  sets  of  fibres,  which,  after  encircling  it,  meet  and 
unite  inferiorly.      These  fibres,  by  elevating  the  border  of  the 
cavity,  render  it  a  little  deeper. 

The  synovial  membrane  lines  the  glenoid  cavity,  and  is  Synovial 
reflected  over  its  lower  margin  until  it  reaches  the  inner  surface  ™®"^"' 
of  the  fibrous  capsule,  on  which  it  is  prolonged  as  far  as  the 
neck  of  the  humerus,  where  it  separates  from  the  capsule,  and 
is  applied  upon  the  articular  surface  of  the  head  of  that  bone, 
giving  it  a  smooth  investment.  Viewed  in  this  way,  it  appears 
a  simple  shut  sac ;  and  such  it  would  be  but  for  the  peculiar 
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tube  for 
tendon  of 
biceps. 


Synovial 
buna  above 
joint. 


relation  of  the  long  tendon  of  the  biceps  muscle  to  the  shoulder- 
joint.  The  tendon  is  in  fact  enclosed  in  a  tubular  sheath, 
formed  by  an  offset  or  process  of  the  synovial  membrane^  ivhich 
is  reflected  upon  it  where  it  is  about  to  pass  through  the  fibrous 
capsule,  and  is  thence  continued  up  to  the  summit  of  the  glenoid 
cavity,  where  it  is  continuous  with  that  part  of  the  membrane 
which  invests  it.  By  this  provision  the  integrity  of  the  articu- 
lation and  of  the  membrane  is  preserved. 

On  the  superior  and  external  surface  of  the  capsule  a  consi- 
derable bursa  mucosa  is  situated,  by  means  of  which  the  conti- 
guous surfaces  of  the  coracoid  and  acromion  processes,  and  of 
the  coraco-acromion  ligament,  are  rendered  smooth  and  lubri- 
cated, to  facilitate  the  movements  of  the  subjacent  capsule,  and 
the  head  of  the  humerus. 


Articular 
sur&oes; 

kind  of 
movement 


Internal  lat 

Hg-: 

M  tn- 
angular ; 
ita  attach- 
ments. 


Extern.  lat 
attached  to 
orbic  lig. 


THE  ELBOW-JOINT. 

The  lower  extremity  of  the  humerus  is  connected  with  the 
ulna  and  radius  at  the  elbow,  so  as  to  form  a  hinge-joint.  The 
sigmoid  cavity  of  the  ulna  articulates  with  the  trochlea  of  the 
humerus,  so  as  to  admit  of  flexion  and  extension  only,  while  the 
cup-shaped  depression  on  the  head  of  the  radius  can  turn  freely 
on  the  rounded  tuberosity  to  which  it  is  applied.  The  bones 
are  connected  by  four  ligaments  and  a  synovial  membrane. 

The  internal  lateral  ligament^  (fig.  84,  *)  composed  of  diverg- 
ing and  radiated  fibres,  presents  two  parts,  each  with  a  different 
aspect,  one  looking  obliquely  forwards,  the  other  backwards. 
The  anterior  part  is  attached  above,  where  it  is  narrow  and 
pointed,  to  the  front  of  the  internal  condyle  of  the  humerus ;  its 
fibres,  as  they  descend,  become  broad  and  expanded,  and  are  in- 
serted into  the  coronoid  process,  along  the  inner  margin  of  the 
sigmoid  cavity.  The  posterior  part,  of  the  same  form  (trian- 
gular), passes  from  the  under  and  back  part  of  the  same  process 
of  bone  downwards  to  the  inner  border  of  the  olecranon ;  the 
superior  fibres  of  this  portion  extend  transversely  between  the 
points  just  named,  the  rest  become  successively  more  and  more 
oblique. 

The  external  lateral  ligament^  (fig.  85,^)  shorter  and  much 
narrower  than  the  internal,  is  attached  superiorly  to  the  external 
condyle  of  the  humerus,  and  inferiorly  becomes  blended  with 
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the  annular  ligament  of  the  radius ;  none  of  its  fibres  are  pro- 
longed to  the  sui&ce  of  that  bone — if  they  were,  they  vould 
check  its  rotatory  motion.     It  is  intimately  connected  with  the 


e  front  and  bock  views  of  the  bones  and  ligameati 
hnad.  I.  The  internal  lateral  ligament.  2.  The 
external  latenl.  3.  The  ttnterior.  4.  points  to  the  posterior.  5.  Orbi- 
cnlar  ligament  of  the  Tadins.  B.  Inter-osseous  membrane.  7.  Round  ligOi- 
menl.  8.  Internal  li^ment  of  the  n-rist.  9.  External  of  the  same.  10. 
ADtcrior.  11.  Postcnor.  IS.  Palmar,  anit  13,  doTMl  carpo -metacarpal  liga- 
ments. 14.  Ligaments  connecting  metacarpal  bones.  16.  Transverse  meta- 
carpal linment.  16.  Carpo-mctacaqial  ligament  of  thumb  (capsular),  17> 
Lateral  Egamcnta  eonnocting  the  phalangal  to  tbc  metacarpal  bones.  18. 
Lateral  ligam^its  «f  phalanges. 
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tendinous  attachment  of  the  extensor  muscles ;  on  which  account, 
when  dissected,  it  presents  a  jagged  irregular  appearance. 

The  anterior  ligament  (fig.  84,'')  is  a  broad  thin  membrane, 
placed  in  front  of  the  joint,  extending  from  the  rough  margin  of 
the  fossa,  which  receives  the  coronoid  process  during  flexion, 
downwards  to  the  anterior  border  of  the  coronoid  process,  and  to 
the  annular  ligament  of  the  radius.  Some  of  its  fibres  are 
directed  obliquely  downwards  and  outwards,  others  are  vertical. 
It  is  continuous  at  each  side  with  the  two  preceding  ligaments. 

The  posterior  ligament^  (fig.  85,*)  loose  and  weak,  consists  of 
fibres  proceeding  in  opposite  directions ;  thus  some  pass  trans- 
versely between  the  adjacent  margins  of  the  fossa  which  receives 
the  head  of  the  olecranon ;  whilst  others,  subjacent  to  these, 
but  not  very  well  marked,  pass  vertically  from  the  superior  con- 
cave margin  of  that  fossa  to  the  extremity  of  the  olecranon. 

Though  these  structures  are  described  and  named  as  separate 
ligaments,  it  will  be  found,  on  examination,  that  they  form  a 
continuous  membrane  placed  round  the  joint,  as  fibrous  capsules 
usually  are,  except  only  that  the  irregularity  of  the  sur&ces  to 
which  they  are  attached  prevents  their  continuity  from  being 
readily  perceived,  and  gives  them  the  appearance  of  distinct 
ligamentous  connexions  passing  from  one  point  of  bone  to 
another. 

The  synovial  membrane  of  the  elbow-joint,  after  having 
covered  the  articular  extremity  of  the  humerus,  is  prolonged  a 
little  on  the  anterior  surface  of  that  bone,  as  far  as  the  attach- 
ment of  the  anterior  ligament,  where  it  is  reflected,  and  applied 
to  the  internal  surface  of  that  membrane,  lining  it  as  fer  as  its 
radio-cubital  insertion;  at  that  point  the  synovial  membrane 
leaves  the  fibrous  one,  and  invests  the  articular  surfaces  of  the 
radius  and  ulna,  and  is  extended  over  them  until  it  comes  into 
apposition  with  the  posterior  ligament,  by  which  it  is  guided  to 
the  extremity  of  the  humerus ;  in  the  same  way,  it  lines  the 
lateral  ligaments.  Besides  these  reflections,  the  membrane 
forms  two  pouches,  one  by  being  prolonged  into  the  joint 
formed  between  the  small  sigmoid  cavity  of  the  ulna,  and 
the  head  of  the  radius;  the  other  where  it  passes  between 
the  annular  ligament  and  the  contiguous  surface  of  the  head 
of  the  radius. 

When  the  joint  is  laid  open,  and  the  bones  extended,  it  will 
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be  observed  that  the  head  of  the  radius  is  not  in  contact  with 
the  rounded  articulating  process  of  the  humerus.  On  which  ac- 
count, in  the  extended  state  of  the  limb,  the  rotatory  motioos 
of  this  bone  are  perfonned  with  much  leas  ease  than  in  that  of 
flexion,  from  its  wanting  support  at  its  upper  end.  The  part  of 
the  humerus  here  referred  to  is  moreover  covered  with  cartilage 
only  on  its  anterior  aspect,  indicating  that  the  radius  moves  on 
it  only  when  in  the  flexed  position. 


THE    UPPER    BADIO-CLNAB    ARTICULATION. 

The  head  of  the  radius  articulates  with  the  small  sigmoid  Artkulat 
cavity  of  the  ulna,  on  which  it  rolls  when 
it  is  made   to   turn   on   its  axis.     These  F'g-  86.* 

surfaces  are  covered  with  cartilage,  and  in- 
vested  by  the   synovial  membrane  of  the 

elbow-joint.     The  radius  is  connected   to  SjiwTbl 

the  ulna  by  an  annular  ligament.  ^'*°"" 

The  annular  or  orbicvlar  ligament  (lig. 
orbiculare  radii, — Weitbr.)  (figs.  84,  85,*) 
is  a  strong  band  of  circular  fibres,  which,  by 
being  attached  to  the  borders  of  the  small 
sigmoid  cavity,  forms  a  ring  (fig.  86,*)  en- 
circling the  head  of  the  radius,  and  bind- 
ing it  firmly  in  its  situation.  Its  external 
eurihce  is  connected  with  the  external  lateral 
ligament  of  the  elbow,  whose  fibres  are  inserted  into  it;  the 
internal  is  smooth,  and  lined  by  the  synovial  membrane  of  the 
elbow-joint. 


THE    MID&LE    BADIO-ITLNAR    ABTICITLATION. 

The  interval  between  the  radius  and  ulna  in  the  fore-arm  is 
occupied  by  an  intei^oseeoua  ligament  and  a  round  ligament, 
which  serve  to  connect  them  together,  and  form  what  is  called 
the  middle  ladlo-ulnar  articulation. 

The    inter-osaeoua   membrane    (figs.   84,   85,*)    (membiana 


*  The  upper  end  of  (he  ulna,  with  the  orbiculer  ligament  for  the  head  of 
the  radius.     1.  Olecranon.     2.  Coronoid  process.     6.  Orbicular  ligament. 
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Inteivoes.     inter-ossea)  is  a  thin,  flat,  fibrous  membrane,  the  direction  of 

dilution  of    ^^  fibrcs  being  obliquely  downwards  and  inwards,  from  the-inner 

fibres ;  does  sharp  border  of  the  radius  to  the  contiguous  one  of  the  ulna.    It 

upperMid     ^^^  ^^^  reach  the  whole  length  of  the  bones,  as  it  commences 

of  bones.       about  an  inch  below  the  tubercle  of  the  radius.     The  sur&oes 

of  this  membrane  are  intimately  connected  with  the  deep-seated 

muscles  of  the  fore-arm,  serving  to  increase  their  points  of  origin 

Foramen  for  as  well  as  to  Connect  the  bones.     Above  the  lower  maigin  it 

^^^^'         leaves  an  opening  for  the  transmission  of  the  anterior  inters 

osseous  vessels  to  the  back  of  the  fore-arm ;  and  the  posterior 

Hiatnsm-    inter-osseous  vessels  pass  backwards  in  the  space  above  the 

te^oss.        membrane  (hiatus  inter-osseus). 

Round  lig.         The  round  ligament  (ligamentum  teres,  v.  chorda  transver- 
sals,— Weitbr.)  (fig.  84,^)  in  some  measure  supplies  the  defi- 
higherthan   ciency  left  by  the  inter-osseous  ligament  at  the  superior  part  of 
mi^nine-    ^^®  *'™'     ^^  ^^  *  ^^^  narrow  fasciculus  of  fibres,  extending  ob- 
liquely from  the  coronoid  process,  downwards  and  outwards,  to 
be  attached  to  the  radius,  about  half  an  inch  below  its  tubercle, 
direction       The  direction  of  its  fibres  is  therefore  altogether  different  from 
different.      ^j^^^^  ^£  ^j^^  fibres  of  the  inter-osseous  ligament. — Some  small 

bundles  of  fibres,  having  the  same  direction  as  the  round  liga- 
ment, are  often  to  be  found  at  intervals  on  the  posterior  surface 
of  the  intcr-osseous  membrane.* 


THE    LOWER    RADIO-ULNAB    ARTICULATION. 

At  the  lower  or  carpal  end  of  the  radius  and  ulna,  the  former 

rotates  on  the  latter  as  its  point  of  support,  the  articulating  sur- 

Thin  fibres    face  of  the  radius  being  concave,  that  of  the  ulna  convex.     The 

ooTer  joint,    bones  are  connected  anteriorly  and  posteriorly  by  some  fibres 

passing  between   their  extremities,    so   thin   and  scattered  as 

scarcely  to  admit  or  require  description,  but  internally  they  are 

joined  by  a  fibro-cartilage  and  a  synovial  membrane. 

Triaogdar        The  Jibro'Cartilage^    (cartilago    intermedia   triangularis,— 

]g^^^     Weitbr.)  triangular  in  form  and  thick,  is  placed  transvenely 

to  bones  at    between  the  bones  (fig.  87,^).     It  is  attached  by  its  base  to  a 

apexf^        rough  line  separating  the  carpal  from  the  ulnar  articulating  sur- 


♦  Weitbrecht,  Op.  citat.,  p.  34,  and  fig.  11. 
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face  of  the  radius,  and  by  its  sum-  ^'8-  ^'t 

mit  to  B  depression  at  the  root  of 
the  styloid  process  of  the  ulna,  and 
to  the  side  of  that  process.  The 
superior  sur&ce  of  the  fibro-carti- 
lage  looks  towards  the  head  of  the 
ttlua,  the  inferior  to  the  cuneiform 
bone :  both  are  smooth,  and  lined 
by  synovia]  membrane ;  the  inferior  JIJ?  ^J™^ 

one  by  the  laige  membrane  of  the 

wrist-joint,  the  superior  by  a  small  one  peculiar  to  the  radio- 
ulnar articulation.  Its  two  borders  are  connected  with  the 
carpal  ligaments.  There  is  occasionally  a  perforation  at  the 
middle  of  the  fibro-cartila^.  As  the  radius  rolls  on  the  ulna, 
this  carUlsge  is  carried  with  it,  and  fonns  its  chief  bond  of  union 
with  the  latter  bone. 

The  lynovial  membrane  is  frequently  called  membrana  tacci-  Membfuu 
formU,  though  there  is  nothing  in  its  conformation,  except,  " 

perhaps,  its  looseness,  which  distinguishes  it  Irom  other  synovial 
sacs.     It  may  be  considered  as  presenting  two  parts,  one  pro- 
jecting perpendicularly  upwards   into   the  articulation  of  the 
ndiuB  and  ulna,  lining  the  contiguous  surfaces  of  each ;  the  other  betw.ndina 
placed  horizontally  between  the  head  of  the  ulna  and  the  corre-  ^  ^^ 
aponding  surfiice  of  the  fibro-cartilage,  lining  them  also  ;  both,  latter  uid 
however,  are  formed  by  a  continuous  membrane.     This  "  socci- 
form^'  synovial  membrane  is  continuous  with  that  of  the  wrist- 
joint,  when  the  triangular  fibro-cartilage,  being  perforated,  is  in- 
sufficient to  form  a  complete  barrier  between  the  two  mem- 
branes. 

THE    WBI3T-J0INT. 

This  articulation  (radio-carpal)  is  formed  above  by  the  radius  Articnkr 
and  triangular  fibro-cartilage,  and  the  first  three  bones  of  the  """"^ 
carpus  below.     The  articular  aspect  of  the  former,  when  viewed 
in  the  fresh  state,  presents  an  oval  and  slightly  concave  surface. 


t  The  lower  ends  of  the  radius  and  ulna,  with  tlie  triangular  fibro-carti- 
lage connecting  them.  1.  Ulna;  S,  its  styloid  process.  3.  Radius; 
4,  its  articular  process  for  tlie  scaphoid  bone,  and  S,  that  for  the  semilunar. 
6,  The  triangular  fibro-cartilagc  ;  its  lower  surfecc.  A  piece  of  whalebone 
(*)  has  been  passed  between  the  upper  Burfkce  and  the  bead  of  the  ulna. 
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its  greatest  breadth  being  from  side  to  side.  The  surface  of  the 
radius  is  divided  into  parts,  by  a  line  extending  from  before 
backwards ;  so  that  these,  together  with  the  cartilage,  present 
three  articular  surfaces,  one  for  each  carpal  bone.  The  scaphoid, 
semi-lunar,  and  cuneiform  bones  are  articulated  together,  so  as 
to  form  a  rounded  convex  surface,  which  is  received  into  the 
concavity  above  described.  Four  ligaments  and  a  synovial 
membrane  retain  these  parts  in  their  situation,  as  follow :  — 

The  internal  lateral  ligament  (figs.  84,  85,®)  passes  directly 
downwards,  from  the  extremity  of  the  styloid  process  of  the 
ulna,  to  be  attached  to  the  cuneiform  bone ;  it  also  sends  some 
fibres  to  the  anterior  annular  ligament  and  the  pisiform  bone. 
Its  form  is  that  of  a  rounded  cord  ;  its  inner  surface  is  in  contact 
with  the  synovial  membrane  of  the  radio-carpal  articulation. 

The  external  lateral  ligament^  extends  from  the  styloid  pro- 
cess of  the  radius  to  a  rough  surface  on  the  outer  side  of  the 
scaphoid  bone,  some  of  its  fibres  being  prolonged  to  the  trape- 
zium, and  also  to  the  annular  ligament  of  the  wrist. 

The  anterior  ligament  ^^^  (radio-carpal,)  broad  and  mem- 
branous, is  attached  to  the  rough  border  of  the  carpal  extremity 
of  the  radius,  and  to  the  base  of  its  styloid  process ;  from  which, 
and  to  a  small  extent  from  the  ulna,  its  fibres  pass  down  to  be 
inserted  into  the  anterior  surface  of  the  scaphoid,  semi-lunar,  and 
cuneiform  bones.  It  is  pierced  by  several  foramina  for  the  trans- 
mission of  vessels :  one  of  its  surfaces  is  lined  by  the  synovial 
membrane  of  the  joint,  the  other  is  in  contact  with  the  tendons 
of  the  flexor  muscles. 
Poster,  lig.;  The  posterior  ligament  ^^  extends  obliquely  downwards  and 
inwards,  from  the  extremity  of  the  radius,  and  from  a  small  por- 
tion of  the  ulna,  to  the  posterior  sur&ce  of  the  semi-lunar  and 
cuneiform  bones;  its  fibres  appear  to  be  prolonged  for  some 
way  on  the  carpal  bones.  One  surface  is  in  contact  with  the 
synovial  membrane,  the  other  with  the  extensor  tendons.  Both 
the  anterior  and  posterior  ligaments  are  connected  to  the  sides  of 
the  triangular  fibro-cartilage  which  binds  the  radius  to  the  ulna. 
The  whole  of  the  preceding  ligaments  are  continued  one  into 
the  other  around  the  wrist-joint  without  interruption. 

The  synovial  membrane^  after  having  lined  the  articular  sur- 
face of  the  radius,  and  the  triangular  fibro-cartilage,  is  reflected 
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on  the  anterior  and  posterior  ligaments,  and  thence  over  the 
surfiice  of  the  carpal  bones. 


ABTICULATIONS  OF  THE  CARPAL  BONES  ONE  WITH 

ANOTHEB. 

The  bones  of  the  carpus  consist  of  two  sets,  each  united  by 
its  proper  connexions,  so  as  to  form  a  row ;  and  the  two  rows 
are  connected  by  fibrous  bands  and  a  synovial  membrane,  so  as 
to  form  between  them  a  joint. 

The   connexions  proper  to  the  first  row  are  inter-osseous  Bones  of 
fibro-cartilages,  and  ligaments  placed  on  their  dorsal  and  palmar  c^^ected 

surfaces*  byinter-oss. 

The  intcT'Oaseous  Jibro-cartilages  are  two  lamellae,  one  placed  ^^'' 
at  each  side  of  the  semi-lunar  bone,  connecting  it  with  the  sca- 
phoid and  cuneiform  bones.     The  carpal  extremity  of  these  is 
smooth,  and  lined  by  the  synovial  membrane  of  the  wrist-Joint. 

The  palmar  ligaments  are  two,  one  extending  from  the  sea-  palmar ; 
phoid  bone  to  the  semi-lunar,  the  other  from  the  semi-lunar 
to  the  cuneiform,  their  direction  being  transverse ;  and,  as  their 
fibres  are  partly  united,  they  may  be  considered  as  a  continuous 
band  connecting  these  bones.  The  dorsal  ligaments  are  also  anddonal. 
two,  disposed  similarly,  and  connecting  the  same  bones  on  their 
posterior  surfaces. 

The  pisiform  bone  stands  out  of  the  range,  and  rests  on  the  Artie  of 
palmar  sur&ce  of  the  cuneiform,  with  which  it  is  articulated  by  bone!™ 
an  irregular  fibrous  capsule  and  a  synovial  membmne.     There 
are  likewise  two  strong  ligaments,  by  one  of  which  the  bone  is 
connected  to  the  unciform,  and  by  the  other  to  the  fifth  meta- 
carpal bone. 

The  carpal  bones  of  the  second  range  are  also  connected  by  Bones  of 
similar  means.     Three  dorsal  and  palmar  ligaments  pass  trans-  J^^  ^^' 
Tersely  from  one  bone  to  the  other.     There  are,  however,  but  connexion 
two  inter-osseous  Jibro'Cartilages 9  placed  one  at  each  side  of  the  ^e. 
08  magnum,  connecting  it  with  the  trapezoid  externally,  and  the 
unciform  internally.     Such  are  tbb  means  of  connexion  peculiar 
to  each  row. 

The  ligaments  which  connect  the  upper  to  the  lower  row  of  First  row 
bones  are  placed  at  their  palmar,  dorsal,  and  lateral  aspects.  w^b**^ 

lateral  ligts. 
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The  lateral  ligaments  are  placed  one  at  the  radial,  the  other 
at  the  ulnar  border  of  the  carpus ;  the  former  connects  the  sca- 
phoid bone  with  the  trapezium,  the  latter  the  cuneiform  with  the 
unciform. 

The  palmar  or  anterior  ligament  consists  of  fibres,  which  pass 
obliquely  from  the  bones  of  the  first  to  those  of  the  second 
range.  The  dorsal^  or  posterior,  is  similar  in  structure  and  ar- 
rangement. 

Synovial  membrane. — It  may  be  observed,  that  the  first 
range  of  carpal  bones  forms  a  concavity ;  the  second,  particularly 
the  08  magnum  and  unciform,  a  convexity,  which  is  received 
within  it :  by  these  means  a  ball-and-socket  joint  is  formed, 
which  is  completed  by  a  synovial  membrane  reflected  over  the 
articular  suriaces  of  the  different  osseous  pieces  which  compose 
it.  The  membrane,  likewise,  sends  two  processes  between  the 
three  bones  of  the  first  row,  and  three  between  those  of  the 
second,  so  as  to  facilitate  their  respective  motions.  It  more- 
over continues  downwards  to  the  joints  formed  between  the 
carpal  and  the  four  inner  metacarpal  bones ;  and  in  some  cases 
there  is  a  like  continuity  with  the  synovial  membrane  belonging 
to  the  wrist-joint. 


CARPO-METACARPAL  ARTICULATIONS. 

Bones.  The  last  four  metacarpal  bones  are  connected  with  those  of  the 

carpus  by  means  of  two  sets  of  fibrous  bands,  situated  one  on 
the  palmar  (fig.  84,  ^^),  the  other  on  the  dorsal  surface  (fig.  85, 
^^),  the  latter  being  better  marked. 

DorMd  ligts.  Dorsal  ligaments. — All  but  the  fifth  metacarpal  bone  receive 
two  bands.  Thus,  to  the  second,  or  that  of  the  fore-finger, 
a  thin  fasciculus  of  fibres  passes  from  the  trapezium,  another 
from  the  trapezoid  bone ;  the  third  receives  one  from  the  latter, 
and  also  from  the  os  magnum  ;  the  fourth  from  the  os  magnum 
and  also  from  the  unciform ;  but  the  fifth  is  connected  to  the 

Palm.  latter  only.     On   the  palmar  surface  a  similar  mode  of  con* 

nexion  exists,  but  the  fibres  are  not  so  well  defined. 

Inter-ost.  Inter-osseous  ligament. — There  are  likewise  short  thick  inter- 

osseous fibres  in  one  part  of  the  carpo-metacarpal  articulation, 
—connecting  the  lower  and  contiguous  comers  of  the  os  mag- 
num and  unciform  to  the  neighbouring  angles  of  the  third  and 
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fourth  metacarpal  bones.  This  ligament  is  displayed  by  remov- 
ing the  dorsal  ligaments,  and  ^rith  them  a  portion  or  layer  of  the 
osseous  structure.  The  synovial  membrane  for  the  four  inner 
carpo-metacarpal  articulations  is  continued  from  that  which  lines 
the  articulations  of  the  carpal  bones  one  with  another. 

The  metacarpal  bone  of  the  thumb  is  articulated  on  quite  a  The  thumb; 
different  principle  from  the  others ;  for,  as  it  admits  of  all  the  JJU^^ent 
motions  except  rotation,  it  is  connected  to  the  trapezium  by  a 
capsular  ligament  (membranula  capsularis, — Weitbr.)  ^\  which  Capsukr 
passes  from  the  rough  border  bounding  its  articular  surface  to  ^®™^""®' 
the  trapezium.     These  parts  are  lined  by  a  separate  synovial  synovial 
membrane. 

CONNEXION    OF    THE    METACARPAL    BONES    ONE   WITH    THE 

OTHER. 

The  carpal  extremities,  or  bases,  of  the  last  four  metacarpal  Bonea. 
bones  are  bound  together  by  three  transverse  fibrous  bands  ^\ 
(which   are  slight,  and  often  ill-defined,)  on  the  palmar,  and  Donal, 
the  same  on  the  dorsal  surface,  passing  from  one  to  the  other.  fn^rS^" 
These  bones  are  likewise  bound  together  by  numerous  inter-  %ta. 
osseous  ligamentous  fibres  which  occupy  part  of  their  lateral 
surfaces.     Another  portion  of  each  of  these  surfaces  is  covered 
with  cartilage,  and  lined  with  synovial  membrane  continued  Synovial  ig 
down  between  the  metacarpal  bones  from  the  carpo-metacarpal  fo^'^'JI^ye. 
articulation. 

The  digital  extremities  (heads)  of  the  metacarpal  bones  are  Heads  of 
connected  at  their  palmar  aspect  by  thin  ligamentous  fibres  pass-  S)ne§^ 
ing  across  them  from  one  to  the  other,  and  blended  with  the 
ligaments  connecting  the  metacarpal  bones  to   the  phalanges. 
The  whole  is  called  the  transverse  ligament  (membrana  liga-  Transv.  lig. 
mentosa, — Weitbr.)     Its  place  is  indicated,  fig.  84,  ^* ;  but  it  is 
better  shown,  though  not  numbered,  in  fig.  85,  at  the  meta- 
carpo-phalangal  joints. 

ABTICULATION  OF  THE  METACARPAL  BONES  WITH  THE 
PHALANGES,  AND  OF  THE  LATTER  ONE  WITH  THE 
OTHER. 

The  rounded  head  of  each  of  the  last  four  metacarpal  bones  Articukr 
being  received  into  the  slight  concavity  situated  in  the  extre-  ■'*'*~*'' 
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mity  of  tlie  first  phalanx,  is  maintained  in  its  position  by  two 
lateral  ligaments,  aii  anterior  ligament,  and  a  synovial  membrane. 
Lateral  The  lateral  ligaments  consist  of  dense  and  thick  fasciculi  of 

^'  fibres  (fig.  84,  ^^),  placed  one  at  each  side  of  the  joint,  and 

attached  each  by  one  extremity  to  the  side  of  the  metacarpal, 
by  the  other  to  the  contiguous  extremity  of  the  phalangal  bone, 
the  direction  of  the  fibres  being  downwards  and  forwards. 
Palmar  is        The  anterior  or  palmar  ligament  occupies  the  interval  be- 
^  haTand  to  ^^®^^  ^^^  foregoing  on  the  palmar  aspect  of  each  joint ;  it  is 
lat.  ligte.      very  thick  and  dense,  and  is  firmly  united  to  the  first  phalangal 
bone,  and  but  loosely  adherent  to  the  metacarpal.    The  anterior 
ligament  is  continuous  at  each  side  with  the  lateral,  so    that 
the  three  form  one  undivided  structure  which  covers  the  joint, 
except  on  its  dorsal  aspect.     Its  palmar  surface  is  grooved  for 
the  flexor  tendons,  whose  sheath  is  connected  to  it  at  each  side ; 
the  other  surface,  looking  to  the  interior  of  the  joint,  is  lined 
by  the  synovial  membrane,  and  supports  the  head  of  the  meta- 
carpal  bone.*     In  the  ligaments  of  the  thumb  there  are  two 
sesamoid  bones,  placed  one  at  each  side. 
Synovial.  The  synovial  membrane  invests  the  surfaces  of  the  heads  of 

the  bones,  and  is  reflected  on  the  ligaments  which  connect 
them. 
Artie,  of  The  phalanges  are  articulated  with  one  another  ^®,  on  the 

Sune  M  pre-  ®*°^®  principle  as  that  which  obtains  in  the  articulation  between 
ceding.         their  bases  and  the  metacarpal  bones  ;  it  is  therefore  unnecessary 
to  repeat  what  has  been  just  stated  on  that  subject. 


Some  other       There  are   some   other  fibrous  and  ligamentous  structures 
sSttctiu^*  which  deserve  to  be  noticed  in  this  place,  but  not  as  being  con- 
nected immediately  with  the  joints ;  they  are  rather  accessories 
to  the  tendons  of  the  muscles.      Thus :  along  the  maigins  of  the 
phalanges,  on  their  palmar  aspect,   are  attached    the  vaginal 


*  M.  Cruveilhier  (Op.  cit.  t.  i.  p.  440)  considers  the  name  "  glenoid  liga- 
ment" to  be  most  appropriate  to  these  ligaments^  on  the  around  that  they 
serve  to  continue  and  complete  the  shallow  (glenoid)  articular  cavity  of  the 
first  phalanx ;  the  size  oi  which  he  regards  as  other^'ise  disproportion- 
atcly  small  in  comparison  with  the  head  of  the  metacarpal  bone. 
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ligaments^  which  fonn  sheaths  for  the  flexor  tendons,  and  bind 
them  secuiely  in  their  situation  ;  these  are  thick  and  firm  along 
the  body  of  the  phalanges,  but  over  the  flexures  of  the  joints 
they  are  thin,  so  as  not  to  impede  their  movements ;  their  inner 
surface  is  lined  by  a  fine  membrane  resembling  the  synovial 
class,  which  is  reflected  oyer  the  tendons,  giving  to  each  a 
smooth  and  shining  appearance. 

The  posterior  annular  ligament  of  the  wrist  is  continuous 
with  the  fascia  of  the  fore-arm,  of  which  it  may  be  considered  a 
part.  It  extends  from  the  extremity  of  the  radius,  at  its  outer 
border,  to  the  inner  border  of  the  ulna  and  the  pisiform  bone, 
and  serves  to  bind  down  the  extensor  tendons. 

The  anterior  annular  ligament  is  a  dense  fasciculus  of 
fibres,  extended  across  the  carpus  from  the  pisiform  and  un- 
ciform bones  to  the  trapezium  and  scaphoides,  so  as  to  form 
a  canal  which  transmits  the  flexor  tendons,  retains  them  in  their 
situation,  and  modifies  their  direction  and  power  of  action  on 
the  hand. 

ARTICULATIONS  OF  THE  PELVIS. 

The^os  sacrum,  considered  as  the  common  point  of  support  Bones. 
of  the  vertebral  column  above,  the  os  coccygis  below,  and  ossa 
innominata  on  each  side,  is  connected  with  each  of  these  in  the 
following  manner : — 

Sacro'vertebral  articulation, — The  base  of  the  sacrum   is  Sacrum  to 
articulated  with  the  last  lumbar  vertebra  by  means  similar  to  J[J^^^, 
those  which  connect  the  difierent  pairs  of  vertebrse  throughout  as  for  one 
the  column;  1,  by  an  inter- vertebral  substance  placed  between  ^^^. 
their  oval  surfaces ;  2,  by  the  continuation  of  the  anterior  and 
posterior  common  ligaments ;  3,  a  ligamentum  subflavum  con^ 
necting  the  arches  of  the  last  vertebra  with  the  posterior  border 
of  the  sacral  canal ;  4,  an  inter-spinous  ligament ;  5,  two  synovial 
membranes  and  fibrous  structure  for  the  articulating  processes ; 
and  lastly,  a  sacro-vertebral  ligament.     All  these,  except  the 
last,  being  similar  to  the  connecting  media   throughout   the 
column,  require  no  farther  description  in  this  place. 

The  sacro-vertebral  ligament  (fig.  90,  ^)  extends  obliquely  except 
from  the  transverse  process  of  the  last  lumbar  vertebra  down-  ""^'^^^f*- 

*^  ligament. 
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vardfl  to  the  depressed  lateral  surface  at  the  base  of  the  sacrum ; 
its  form  is  triangular,  as  its  fibres  diverge  and  expand  towards 
the  sacro-iliac  symphysis. 

The  tlio-lumbar  ligament '  is  extended  horizontally  between 
the  summit  of  the  transverse  process  of  the  last  lumbar  vertebra 
and  the  posterior  extremity  of  the  crista  of  the  ilium,  where  its 
fibres  expand  somewhat,  so  as  to  give  it  a  triangular  form. 
This  is  the  only  bond  of  union  between  the  true  vertebrsd  and 
the  OS  ilium. 

The  sacro^occygean  articulation  is  effected  by,  1,  an  ante- 
rior ligament  (fig.  89,  ^)9  consisting  of  irregular  fibres,  placed 
in  front  of  these  bones,  subjacent  to  the  rectum;  2,  hyji poste- 
rior ligament  more  strongly  marked,  composed  of  fibres  which 
descend  upon  the  bones  of  the  coccyx,  firom  the  margin  of  the 
inferior  orifice  of  the  sacral  canal,  which  it  serves  to  close  in  and 
complete;  8,  by  a  thin  layer  of fibro-cartilagey  which  is  of 
soft  consistence,  interposed  between  the  contiguous  extremities 
of  the  sacrum  and  coccyx. 

The  several  pieces  of  the  coccyx  are  connected  one  to  the 
other  by  a  continuation  of  the  anterior  and  posterior  ligaments 
which  unite  the  sacnim  and  coccyx,  and  by  very  thin  interposed 
fibro-cartilages.  M.  Velpeau*  states  that  he  had  foutid  the 
fibro-cartilagc  to  be  annular  in  shape,  and  that  the  bones  were 
covered  with  cartilage  towards  the  middle  of  the  joint.  There 
is,  in  some  instances,  much  softness  and  pliancy ;  and  a  syno- 
vial membrane  has  been  mentioned  f  as  present  in  those  cases 
in  which  the  coccyx  is  freely  moveable. 

In  the  adult  male,  the  union  between  the  sacrum  and  coccyx, 
and  that  between  the  pieces  of  the  latter,  is  usually  ossific. 
In  the  female  this  change  most  commonly  does  not  occur  till  a 
more  advanced  period  of  life ;  the  pieces  of  the  coccyx  unite 
one  to  the  other  in  the  first  place,  and  the  joint  betweenr  the 
sacrum  and  coccyx  is  not  ossified  till  old  age  comes  on.  The 
mobility  increases  during  pregnancy. 

The  sacro-iliac  articulation^  often  named  the  sacro-iliac 
symphysis,  or  synchondrosis,  is  formed  between  the  rough 
lateral  surfiu:es  of  the  sacrum  and  ilium  closely  applied  to  one 


*  ''  Traits  compl.  de  I'art  des  Accouchetnens/'  torn.  i.  p.  9.     Paris,  1835. 
t  M.  Cruveilhicr,  ^'  Anatomie  descriptive/'  torn.  i.  p.  356.    Paris,  1834. 
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another,  and  connected  by  an  iiregular  lamella  of  a  cartUaginous 
Btructure. 

The  pMttrior  aacro-iliac  ligamtnU  conaist  of  three  or  four  PoHerin 
Bets  of  short  irr^;ular  fibres,  extended  between  the  posterior  h!^!^^!!?^ 
rough  portion  of  the  surtace  on  the  side  of  the  Bacmm  and  the  •er;  tbick 
cortesponding  part  of  the  ilium,  behind  the  articuhu'  sur&ces  "^''■°"* 
of  the  bones.  Some  of  the  fibres  pass  horizontally  between  the 
bones,  others  obliquely ;  of  the  latter,  one  band,  (fig.  88,") 
extending  downwards  from  the  pj.  gg* 

posterior  superior  spine  of  the    . 
ilium   to  the  tubercles  on   the 
third   or  fourth    piece    of   the 
aacnun,  is  described  sepaiately, 
under   the   name  of  (from   its 

direction)  the  oblique,  or  (from  sbKqiia 

being  sitnated  superficially  to 
the  others)  the  potttrior  aacro- 
iliac  ligament.  They  are  all 
placed  deeply  in  the  groove 
formed  by  the  ilium  and  sacrum, 
and  covered  by  the  origin  of  the  pjg.  gg.t 

lumbar  muscles.     The  anterior  Aniei.lig. 

Macro-iliac  ligament  consists  of 
some  thin  irregular  fibres,  (figs. 
89,  90,T)  placed  at  the  ante- 
rior aspect  of  the  sacro-iliac  sym- 
physis, and  attached  to  the  pel- 
vic sur&ces  of  the  sacnim  and 
ilium. 

The  sacrum  and  coccyx  are 
likewise  connected  with  the  is- 
chium by  the  following  liga- 
ments : — 

The  posterior  or  great  sacro-idatic  ligament,  (figs.  88,*,  89)  OtoUiacro- 

•dstic  lig.  i 

*  The  left  side  of  the  pelvis,  and  a  part  of  the  femur  with  ligaments.  3. 
Coccygeal  ligameDts.  4.  The  gicat,  and  S,  the  small  sacro-sciatic  ligamcnU. 
13.  Cotyloid.  14.  Lieamentimi  teres  of  hij^-Joint. — This  sketch  is  inaccu- 
rate; c.  K.  the"Bmall  sacro-sciatic  ligament  and  foramen  are  too  large; 
the  round  ligament  of  the  hip-joint  is  fixed  too  high  in  the  occtahulum. 

t  A  section  of  the  pelvis  having  been  made,  the  left  lateral  half  is  seen  on 
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(ligam.  sacro-ischiaticum  majus, — Weitbr.)  elongated,  broad, 
and  triangular,  is  placed  at  the  inferior  and  posterior  part  of  tbe 
pelvis,  vhose  lower  aperture  it  assists  materially  in  closing. 
Its  base  or  broader  part  is  attached  to  the  postero-inferior 
spine  of  the  ilium  and  to  the  side  of  the  sacrum  and  coccjrx ; 
whilst  its  other  extremity  is  fixed  along  the  inner  maig;in  of 
the  tuber  ischii,  where  it  expands  somewhat,  and  sends  up* 
wards  and  forwards  along  the  margin  of  the  ramus  of  that  bone 
falcifonn  a  falciform  process,  which  presents  one  surface  looking  towards 
elongation,  ^j^^  perinaeal  space,  and  the  other  to  the  internal  obturator 
muscle;  the  concave  margin  is  connected  with  the  obturator 
fascia.  The  posterior  sur&ce  of  this  ligament  gives  origin  to 
part  of  the  gluteus  maximus  ;  the  anterior  is  covered  partly  by 
the  small  sacro-sciatic  ligament. 
Small  aacro-  The  anterior  or  small  sacro-sciatic  ligament  ^^  (lig.  sacro- 
aciat.  %  ischiaticum  minus,  internum,  — Weitbr.,)  much  shorter  and 
thinner  than  the  preceding  ligament,  is  attached  by  its  base 
to  the  side  of  the  sacrum  and  coccyx,  where  its  fibres  are 
blended  with  those  of  the  great  ligament,  and  by  its  apex 
to  the  spinous  process  of  the  ischium ;  its  form  is  triangular, 
the  direction  of  its  fibres  forwards  and  outwards.  This,  the 
smaller  ligament,  has  behind  it  the  larger  one,  and  in  front, 
or  towards  the  pelvic  cavity,  it  is  in  contact  with  the  coccy- 
geus  muscle. 

The  spinous  process  of  the  ischium,  its  tuberosity,  and  these 
Socro-aciat.  two  ligaments  bound  an  oval  interval,  (small  sacro-sciatic  fora 
foramims—  men,)  through  which  pass  the  obturator  intemus  muscle,  and 
laive,  and    the  internal  pudic  vessels  and  nerve ;  and  above  the  border  of 
tente.*^^"      the   shorter  ligament  is  a  large   oval  opening,   (larger  sacro- 
sciatic  foramen,)  bounded  before  and  above  by  the  margin  of 
the  ilium  and  ischium,   and  behind   by  the  great  ligament, 
which    transmits    the    pyramidalis    muscle,    the    great   sciatic 
nerve,  the  gluteal  and  ischiadic  vessels  and  nerves.     The  liga- 
ments, therefore,  convert  the  sacro-sciatic  notches  of  the  bones 
into  foramina. 
Syinphysi§        The  pubic  articulation  (symphysis  pubis)  is  formed  by  the 

pubis; 

the  inner  side  with  ligaments  :  viz.  3.  Sacro-coccygcan.    4.  Great  sacro- 
sciatic.    5.  Small  sacro-sciatic.    7.  Anterior  sacro-iuac.     10.  Obturator. 
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junctioD  of  the  ossa  pubis  id  the  median  line  anteriorly.  This 
is  effected  by  an  elongated  piece  of  fibro- cartilage,  interposed 
between  their  suriaceB,  and  connected  to  each,  and  ligaments 
nuTounding  the  joints. 

The^bro-cartilage  consists  of  concentric  lamellte,  as  indi-  flbro-car- 
cated  in  fig.  89,  is  thicker  anteriorly  than  posteriorly,  and  fre-  *^^' 
quently  projects  beyond  the  level  of  the  bones  in  the  latter 
direction.  A  provision  is  made  in  this  part  for  a  slight  degree 
of  movement,  which,  however,  is  more  perceptible  in  the  female 
than  in  the  male.  Each  pubic  bone,  properly  Bpeaktng,  has  its 
own  plate  of  fibro -cartilage.  These  plates  are  connected  by 
fibres  passing  transversely  from  one  to  the  other  at  the  fore 
part  as  well  as  at  the  upper  and  lower  border ;  but  at  the  middle 
and  back  part  they  are  smooth,  and  often  lined  by  a  slight 
synovial  membmne. 

The  union  between  the  bones  Fig.  90.*  lig»m«iit*: 

is  strengthened,  1st,  by  an  ante-  naaioi, 

rior  pubic  ligament,  (6g.  90,  ^) 
which  consists  of  irregular  fibres, 
passing  obliquely  across  from  one 
bone  to  the  other,  and  decussat- 
ing on  the  anterior  surface  of  the 
fibro-cartilage ;  the  fibres  are  in- 
termixed with  those  of  the  apo- 
neuroses of  the  external  oblique 
muscles  of  the  abdomen  ;  2ndly, 

the  aub-pubic  ligament,  (fig.  90,  nkfolnci 

^,)  (ligamentum  triangulare,  ar- 
cuatum,)   thick   and   triangular, 
which  is  placed  beneath  the  sym- 
physis, its  aides  being  attached  to  the  rami  of  the  pubis,  its 
base  free  and  slightly  concave,  directed  downwards  and  back- 
wards to  the  perineeal  space ;  Srdly,  by  some  indistinct  fibres  pmier.  and 
which  are  situated  on  the  posterior  surface  of  the  articulation,  ^P^  P"'"* 
and  others  placed  on  its  upper  border;   these  may  be  named 
from  their  position. 

*  The  right  side  of  the  pelvis,  and  a  poHion  of  the  femur  with  ligaments. 
I.  Socro-vertebral   lignment.     2.  Ilio-lunibar.     7.  Anterior  Bacro-iliac.     8. 
10.  Obturator.    11.  Capsule  of  the  hij*- 
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Obtomtor         The  obturator  ligament  (figs.  89,  90,  ^^)  (membmna  obtu- 

iigament;     ^^^^  fonuninis  thyroidis,— Wcitbr.)  is  properly  a  fibrous  mem* 

brane,  inserted  into  the  border  of  the  obturator  foramen,  which 

it  closes  in  its  entire  extent,  except  at  the  upper  and  outer  part 

opening  for    of  its  circumference,  where  a  small  oval  aperture  is  left  for  the 

▼eMeU  and  ^^-^  ^f  ^^^  obtumtor  Tcssels.     The  membrane  is  fixed  accurately 

to  the  maigin  of  the  bone  at  the  upper  and  outer  side  of  the 

foramen,  and  to  its  posterior  surfiice  on  the  inner  side.*     The 

obturator  muscles  are  attached  to  its  surGures. 


nerre. 
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Artie  nir- 
fiices; 

where  car- 
tilage is 
wanting. 


Capsnkr 
ligament, 


points  of 
attachment; 


This  is  a  true  ball-and-«ocket  joint,  in  which  the  globular 
head  of  the  femur  is  received  into  the  acetabulum  or  cotyloid 
cavity.  The  articulating  surfiices  are  covered  by  cartilage  in 
the  greater  part  of  their  extent.  It  is  deficient,  however,  at  the 
bottom  of  the  cavity,  and  also  a  little  beneath  the  central  point 
of  the  head  of  the  femur ;  the  latter  marking  the  insertion  of 
the  round  ligament,  the  former  a  shallow  fossa  for  the  lodge- 
ment of  the  structure  which  has  been  called  the  synovial  ghnd. 
The  connecting  means  in  this  articulation  are  three  ligaments, 
yiz.  a  capsular,  cotyloid,  and  inter^articular  ligament,  together 
with  a  synovial  membrane. 

The  capsular  ligament^  dense  and  firm  in  its  texture,  repre- 
sents a  fibrous  tube,  (fig.  90,  ^\)  whose  direction  is  downwards 
and  outwards ;  being  attached  by  one  extremity  round  the  mar> 
gin  of  the  cotyloid  cavity,  by  the  other  to  the  neck  of  the 
femur.  Its  superior  circumference,  in  the  greater  part  of  its 
extent,  is  attached  to  the  bone,  within  two  or  three  lines  of  the 
cotyloid  ligament ;  but  opposite  the  notch,  where  the  maigin  of 
the  cavity  is  deficient,  it  is  attached  to  the  transverse  ligaments 
Its  inferior  circumference  is  inserted  in  front  into  the  oblique  line 
leading  firom  one  trochanter  to  the  other ;  but,  superiorly  and 
behind,  its  fibres  aro  implanted  into  the  neck  of  the  bone,  within 


*  A  detailed  description  of  the  exact  manner  of  connexion  with  the  bone 
is  given  by  Winslow  in  <<  An  Anatomical  Exposition/'  ^c.  Sect.  ii.  §  116. 
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a  quarter  of  an  inch  of  the  trochanteric  fossa,  and  about  the 

same  distance  from  the  posterior  inter-trochanteric  line.     The 

ligament  is  most  dense  and  firm  towards  the  superior  and  ante-  unequal 

rior  part  of  the  articulation ;  inferiorly,  its  fibres  are  compara-  *^<^^"««*- 

timely  thin.     A  firm  fasciculus  ^^  of  fibres   extends   obliquely 

downwards  in  front  of  the  joint  intimately  connected  with  the 

capsule,  being  calculated  to  strengthen  it,  hence  it  is  called  its 

**  accessory  ^  ligament ;  but  as  one  extremity  of  it  is  attached  to 

the  anterior  inferior  spinous  process  of  the  ilium,  and  the  other 

to  the  anterior  trochanteric  line,  it  may  be  called  the  ilia-  lUo-femonl 

femoral  ligament.  ^*°*^' 

The  capsular  ligament  is  rough  on  the  outer  surfece,  which  is 
covered  by  many  muscles ;  a  synovial  bursa  separates  it  in  front  Synoyial 
from  the  conjoined  psoas  and  iliacus.     The  inner  surface  is  lined    ^'^' 
with  the  synovial  membrane  of  the  joint.     The  bursa  has  been 
found  to  be  continuous  with  the  synovial  membrane  through  an 
opening  of  the  fibrous  capsule. 

The  cotyloid  ligament  is  a  fibro-cartilaginous  ring,  (fig.  88,  Cotyloid  lig. 
",)  placed  round  the  cavity,  and  serving  the  purpose  of  in-  ^^^J"*^ 
creasing  its  depth,  and  completing  its  border,  where  it  is  defi-  acetabulum; 
cient.     It  is  inclined  inwards  from  the  point  of  its  connexion 
with  the  bone,  so  as  to  narrow  the  acetabulum,  and  as  it  were 
to  embrace  the  head  of  the  femur.     The  broader  part  or  base  shape. 
of  this  structure  is  attached  to  the  bone,  its  thin  edge  is  free, 
and  both  its  surfaces  are  covered  by  the  synovial  membrane,  the 
external  being  in  contact  with  the  capsular  ligament,  the  inter- 
nal with  the  head  of  the  femur.     Its  fibres  are  not  continued 
all  round;  they  rather  pass  obliquely  from  without  inwards, 
over  the  maigin  of  the  cavity,  one  extremity  being  attached  to 
the  outer,  the  other  to  its  inner  surface.     At  the  cotyloid  notch  Tmur.  Ug. 
these  fibres  are  continued  from  side  to  side,  crossing  one  ano-  i^Y notch. 
ther,  so  as  to  render  the  circumference  complete.     Some  addi- 
tional fibres  are  superadded  in  this  part ;  from  which  circum- 
stance, as  well  as  its  being  stretched  across  from  one  margin 
of  the  notch  to  the  other,  it  is  usually  named  the  transverse  yesaeUto 
ligament.     Subjacent  to  the  transverse  portion  an  interval   is  ^^^°i^ 

^o  •'  *  neath  lig. 

left  for  the  admission  of  the  articular  vessels. 

The  inter-articular  ligament  (fig.  88,^^)  is  not  unfrequently  Ug.  teres, 
called  the  ^*  round^^  ligament  (tapering  ?)  (ligamentum  teres 


224 


KNEE-JOINT. 


poinuofat-  capitis  femoris, — Weitbr.)  It  is  a  thick  dense  iasciculus  of 
toe  ment  gj^^gg^  implanted  by  one  extremity,  ivhich  is  round,  into  the 
fossa  in  the  head  of  the  femur;  by  the  other,  where  it  is 
broad,  flat,  and  bifid,  into  the  margins  of  the  cotyloid  notch, 
where  its  fibres  become  blended  with  those  of  the  transverse 
ligament.  The  outer  surface  of  this  ligament  is  covered  with 
a  tubular  process  of  the  synovial  membrane  of  the  joint.  It 
presents  many  varieties  as  to  thickness  and  strength  in  dif- 
ferent cases. 
Synoyial  The  synovial  membrane  lines  the  contiguous  surfiu;es  of  all 

mem  lane;  ^j^^  ^sits  which  enter  into  the  composition  of  the  articulation, 
giving  them  a  smooth  and  shining  appearance.  From  the 
margin  of  the  articular  surface  of  the  femur,  it  may  be  traced 
along  the  neck  of  that  bone  as  far  as  the  insertion  of  the  capsular 
ligament,  the  inner  surface  of  which  it  lines  as  far  as  its  superior 
attachment.  There  it  turns  inwards  over  the  cotyloid  ligament, 
and  dips  into  the  cavity,  lining  its  entire  extent,  and,  finally 
guided  as  it  were  by  the  inter-articular  ligament  (which  it  in- 
vests by  a  funnel-shaped  process),  it  reaches  the  head  of  the 
femur,  and  invests  it  as  far  as  the  border  of  its  cartilage,  whence 
we  proceeded  in  tracing  its  reflections. 


tube  for 
round  lig. 


Articular 
Burfiwet. 


Internal 
lateral  lig. 
broad  and 
long. 


THE    KNEE-JOINT.       (fEMORO-TIBIAL.) 

This  is  a  ginglymus,  or  hinge-joint,  formed  by  the  condyles 
of  the  femur  above,  the  head  of  the  tibia  below,  (with  two  in- 
terposed fibro-cartilages,)  and  the  patella  in  front,  the  contiguous 
surfaces  of  each  of  the  bones  being  tipped  with  cartilage,  and  in- 
vested by  a  common  synovial  membrane.  The  joint  is  sup- 
ported by  the  following  ligaments,  viz.  the  external  and  internal 
lateral,  a  posterior,  two  crucial,  some  fibrous  membrane,  which 
may  be  considered  a  partial  capsular  ligament ;  besides  these, 
the  ligamentum  patella  may  be  enumerated,  and  one  or  two 
other  structures  of  minor  importance  will  be  mentioned  in  de- 
scribing the  details. 

The  internal  lateral  ligament^  (figs.  91,  92,^)  broad  and  flat, 
connects  the  tuberosity  of  the  internal  condyle  of  the  femur 
with  the  inner  surface  of  the  tibia.  Inferiorly  it  is  covered  by 
the  tendons  of  the  sartorius,  gracilis,  and  semitendinosus  muscles. 
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with  a  synovial  bursa  interpoaed  ;  internally  it         Tiff,  ni  * 
rests  on   tbe  synovial  membrane,  and  is  at- 
tached to  the  internal  aemi-lunar  cartilage. 

The  external  lateral  ligament^  is  a  rounded  Extern.  Int. 

cord-like  fasciculus  of  fibres,  shorter  than  the  ISkiT"'' 

preceding  ligament,    which   passes   from   the  round,  and 

tuberosity  of  the  external  condyle  of  the  femur,  °^' 

to  the  head  of  the  fibula;  its  direction  is 
almost  vertical ;  its  internal  surface  corre- 
sponds with  the  tendon  of  the  popliteus  muscle 
and  the  external  articular  artery,  the  external 
being  covered  by  the  tendon  of  the  biceps 
flexor  cniria,  and  the  expanded  fascia  of  the 

extensor  muscles.    Posterior  to  this,  but  parallel  with  it,  another  h  ««nid 
ligament  (fig.  92,*)  is  placed,  connecting  the  fetnur  and  fibula ;   P"""^ 
it  is  called  the  thorl  external  lateral  ligament.      The  arrange- 
ment of  this  second  or  accessory  part  varies ;  it  will  occasionally 
be  found  to  terminate  in  the  capsular  ligament. 

The  posterior   ligament,  {fig.  92,")   (liga-  Fig.  92.*  LiR.p>.tic. 

mentum  posticum  Winslowii, — Wcitbr.)  broad  lo^i 

and  expanded,  is  a  fiat  plane  of  fibres,  stretched 
obliquely  behind  the  articulation  from  the  in- 
ternal tuberosity  of  the  tibia  to  the  external 
condyle  of  the  femur.  The  direction  of  the 
greater  part  of  its  fibres  is  from  below  upwards 
and  outwards,  running  diagonally  across  the 
joint,  being  evidently  continuous  with  the 
tendon  of  the  semi-membisnosus  muscle,  of 
which  they  may  be  regarded  as  a  prolongation. 
This  ligament,  however,  cannot  be  considered 
as  formed  solely  by  a  reflection  of  the  tendon 
of  the  semimembranosus,  or  merely  as  the  third  insertion  of 
that  muscle ;  for  several  transverse  and  perpendicular  fibres  are 
observed   in  it,   distinct  from  those  of  the  reflected   tendon. 


the  femur,  the  titia,  and  fibula,  wilh  ifie  palella,  arc  discern iblc.  Figure  92 
is  a  Inck  victi  of  the  same.  1.  Liramcnt  of  the  patella.  2.  Jniemal  late- 
ral of  knee-joint.  3,  4.  External  lateral  of  name.  6.  Posterior  ligament, 
' ""  D  with  the  tendon  of  the  Bctni-mcmbranoBus  muscle. 
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Ligament. 
patelUe; 


coven 
lynovial 
bona  at 
lower  end. 


Cape.memb. 


is  thin ; 

connected 

withbonea. 


Accdstorjr 
itructuret; 


fr.  muaclef 
and  fiucia. 


Some  apertures  may  be  observed  between  its  fibres,  which  trans- 
mit the  posterior  articular  vessels. 

The  ligamentum  patella  (fig.  91,^)  is  a  flat  strong  band  of 
tendinous  fibres,  which  connects  the  patella  with  the  anterior 
tuberosity  of  the  tibia,  and  through  the  medium  of  it  the 
extensor  muscles  are  inserted  to  this  bone.*  Its  superior 
extremity  is  attached  to  the  apex  of  the  patella,  and  to  a  de- 
pression on  its  posterior  surface ;  its  superficial  fibres  pass  up- 
wards on  the  anterior  aspect  of  the  bone,  and  become  con- 
tinuous with  those  of  the  tendon  of  the  rectus  femoris ;  the 
inferior  extremity  is  a  little  expanded ;  towards  the  middle  its 
borders  are  slightly  tucked  in.  The  posterior  surfiice  of  this 
ligament  looks  to  the  synovial  membrane  of  the  knee-joint, 
from  which  it  is  separated  by  some  adipose  substance^  as  it  is 
inferiorly  from  the  tibia  by  a  synovial  bursa. 

Capsular  membrane  (membrana  capsularis, — Weitbr.)  — 
Under  this  name  are  described  portions  of  fibrous  membrane, 
which  cover  the  synovial  membrane  in  the  intervals  of  the 
proper  ligaments  of  the  joint  above  described.  This  structure 
is  very  thin,  and  is  connected  to  the  patella,  to  the  femur,  tibia, 
and  the  inter-articular  cartilages.  Posteriorly  it  covers  the 
condyles  of  the  femur  beneath  the  heads  of  the  gastrocnemius 
muscle.  In  this  situation  the  web  is  peculiarly  slight,  and  a 
sesamoid  bone  will  often  be  found  in  connexion  with  it  over 
one,  and  less  frequently  over  both  condyles. 

But  the  joint  is  much  more  efficiently  supported  by  other 
accessory  structures  ('^  corroborationes  accessorise,^^  as  they  have 
been  named,)  than  by  the  slender  membrane  now  pointed  out. 
These  are  derived  from  the  fibrous  expansion  of  the  vasti 
muscles  and  the  fascia  lata,  which  blend  anteriorly  and  laterally 
with  the  capsular  membrane,  and  are  sometimes  considered  to 
form  part  of  it:  and  under  the  same  denomination  may  be 
included  the  heads  of  the  gastrocnemius  and  the  tendon  of  the 


*  From  this  circumstance,  together  with  the  fact  that  it  does  not  connect 
pieces  of  the  skeleton  one  to  the  other,  (the  patella  can  be  regarded  only  as 
a  large  sesamoid  bone  and  an  appendage  to  muscles,)  the  so-named  ligament 
is  not  unfrequently  or  unfitly  r^rded  as  the  tendon  of  a  muscle.  It  seems 
well,  however,  that  it  shoula,  according  to  usage,  he  noticed  among  the  liga- 
ments, in  consequence  of  its  close  connexion  with  the  joint ;  and.  in  Uie 
words  of  Weitbrecht,  it  may  be  added,  "  Si  quis  vero  illud  cum  Waltnero  pro 
vero  ligamento  habere  malit,  parum  refragabor.^' 


KNEE-JOINT. 


227 


Fig.  93 .♦ 


Anter. 
cniciaL 


popliteus  muscle,  because  of  the  support  they  afford  to  the 
joint. 

The  crucial  or  oblique  ligaments  (ligamenta  cruciata  in  Cnicial 
poplite, — Weitbr.)  are  placed  at  the  posterior  part  of  the  joint,  ^■' 
external  to  the  synovial  membrane,  but  partially  invested  by  it. 
As  the  name  imports,  their  direction  is  oblique,  so  that  they 
cross  or  decussate  somewhat  like  the  lines  of  the  letter  X  ;  the 
posterior  one,  however,  approaches  more  nearly  a  perpendicu- 
lar direction.  One  is  named  anterior,  the  other  posterior. 
The  anterior  ligament  (fig.  93,^)  is 
fixed  by  its  lower  extremity  to  a  pit, 
situated  before  the  spine  of  the  tibia, 
where  it  is  connected  with  the  anterior 
comu  of  the  internal  semi-lunar  carti- 
lage; its  upper  extremity  is  inserted 
into  the  inner  side  of  the  external  con- 
dyle of  the  femur;  hence  its  direction 
is  upwards,  backwards,  and  outwards. 
The  posterior  ligament'^  is  attached  ih- 
feriorly  to  the  pit  behind  the  spine  of 
the  tibia  (where  it  is  intimately  con- 
nected with  the  posterior  cornu  of  the 
external  semi-lunar  cartilage),  and  superiorly  to  the  side  of  the 
inner  condyle;  its  fibres  being  directed  upwards  and  a  little 
forwards.  Its  anterior  surface  is  in  contact  with  the  last- 
mentioned  ligament,  and  the  posterior  with  the  ligamentum 
posticum.  Both  are  thus  implanted  into  the  fossa  between  the 
condyles. 

The  semi-lunar  cartilages  are  two  crescent-shaped  lamellse  of  Semi-lonar 
fibro-cartilage,  placed  on  the  articulating  surfaces  of  the  head  ^*^'^' 
of  the  tibia,  (to  which  they  are  firmly  fixed,)  and  interposed  to  tibia; 
between  them  and  the  condyles  of  the  femur.      The   outer 
border  of  each  is  thick  and  convex,  the  inner  thin  and  concave, 
leaving  the  central  part  of  the  superior  surface  of  the  tibia  un- 
covered. 


Poster, 
crucial. 


♦  A  view  of  the  condyles  of  the  femur  and  a  portion  of  the  bones  of  the 
leg  of  the  left  side.  The  lower  surface  of  the  condyles  was  brought  into 
view  by  forcibly  bending  the  knee-joint.  6.  Anterior  crucial  ligament. 
7.  Upper  end  of  the  posterior  crucial.  8,  9.  Internal  and  external  semi- 
lunar cartilages.  10.  Transverse  ligament.  11.  Anterior  tibio-fibular  liga- 
ment. 

Q  2 
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internal,  iu       The  internal  semi- lunar  cartilage j  (fig.  93,®)  elongated  from 
*  *P*'  before   backwards,   is  nearly  of  a  semi-circular  form ;  its  an- 

terior comu  is  connected  with  the  anterior  crucial  ligament, 
and  is  inserted  into  the  pit  before  the  spine  of  the  tibia; 
the  posterior  is  attached  behind  the  spine,  and  is  in  relation 
with  the  posterior  crucial  ligament;  its  thick  border  is  con- 
nected with  the  internal  lateral  ligament,  the  thin  one  is  free 
and  unattached, 
external.  The  external  semi-lunar  cartilage^  forms  nearly  a  complete 

itB  8  ape.      circle ;   its  two  comua,  fixed  one  before,  the  other  behind  the 
spine  of  the  tibia,  are  so  close  at  their  insertion  that  they  may 
be  said  to  be  interposed  between  the  insertions  of  the  internal 
semi-lunar  cartilage.     Its  external  border  is  connected  behind 
with  the  tendon  of  the  popliteus  muscle,  and  in  the  middle 
with  the  external    lateral  ligament.     The  superior   surface  of 
the  fibro-cartilages  is  concave,  and  in  apposition  with  the  con- 
dyles of  the  femur;    the  inferior  plane  rests  on  the   head   of 
the  tibia. 
Both  con-         Both  surfaces  of  each  semi-lunar  cartilage  are  invested  in 
t^nsve^^     nearly  their  entire  extent  by  the  synovial  membrane, 
liaament.  Transverse  ligament, — Towards  the  front  of  the  joint  the 

S  s™ vS  convex  borders  of  the  inter-articular  cartilages  are  connected  by 
membrane,    a  slight  transverse  band^**,  which  receives  this  name.     Its  thick- 
ness varies  much  in  different  bodies. 

Synovial  The  synovial  membrane,  like  all  similar  structures,  forms  a  shut  sac,  whose 

membrane;    gtir&cc  is  continuous  throughout  its  entire  extent,  and,  as  it  lines  the  con- 
tiguous surfaces  of  all  the  parts  entering  into  the  composition  of  the  knee- 
joint,  it  must  necessarily  present  rather  a  complex  arrangement.     This  com- 
folds  oC         plexity  is  increased  by  the  existence  of  a  small  funnel-shaped  fold  (impro- 
perly named  ligamentum  mucosum),  which   is   stretched   across   the  joint, 
reaching  from  the  anterior  part  of  the  joint  at  some  distance  below  the 
patella  backwards  to  the  margin  of  the  fossa,  between  the  condyles  of  the 
femur.     In  order  to  exhibit  the  arrangement  of  the  membrane,  the  joint 
should  be  laid  open  by  a  vertical  incision  carried  along  the  inner  margin  of 
the  patella  and  its  ligament,  leaving  the  ligamentum  mucosum  untouched. 
A  lateral  view  of  the  joint  being  thus  obtained,  all  the  parts  remaining  in 
their  natural  position,  it  will  be  observed  that  the  synovial  sac  is  intersected 
and  in  a  sianner  divided  into  two  parts  by  a  transverse  funnel-shaped  process 
Ligam.  mu-   {ligamentum  mucosum)  ;  the  superior  one,  elongated  and  pyramidal,  projects 
cosum.  ]jy  its  summit  more  than  an  inch  above  the  patella,  its  base  corresponding 

with  the  breadth  of  the  process  just  named.  The  inferior  division  of  the 
membrane  is  quadrilateral,  one  side  being  made  up  of  the  lower  border  of 
the  same  process,  and  the  smooth  surface  of  the  femur  with  which  it  is  con- 
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tinuous ;  another,  by  the  articulating  surface  of  the  tibia  ;  posteriorly  it  cor- 
responds with  the  posterior  crucial  ligament,  and  anteriorly  with  the  part  of 
the  membrane  reflected  on  the  llgamcntum  patellae. 

If  we  commence  at  the  superior  border  of  the  patella  to  trace  the  reflec-  The  course 
tions  of  the  membrane,  we  find  that  it  descends^  lining  its  articulating  sur-  ^^'^^ 
face  ;  below  its  inferior  border  it  corresponds  with  the  ligamentum  patellee, 
from  which  it  is  separated  by  a  considerable  quantity  of  adipose  matter  ;  on 
reaching  the  margin  of  the  tibia,  it  is  reflected  over  its  articulating  surfaces^ 
and  also  on  both  aspects  of  the  semi-lunar  cartilages,  giving  them  a  smooth 
investment ;  round  the  crucial  ligaments  also  it  forms  partial  investments, 
enclosing  tliem  as  far  as  their  attachments  to  the  femur.  Tlie  membrane 
will  thus  be  found  to  be  guided  to  the  articulating  surface  of  that  bone  at 
several  points,  viz.  by  the  two  crucial  ligaments,  by  the  funnel-shaped  pro- 
cess, and  by  the  external  margin  of  the  semi-lunar  cartilages  ;  from  these 
points  it  expands  over  the  condyles,  and,  after  ascending  for  some  way  in 
front  of  the  femur  (forming  a  cul-de-sac  between  it  and  the  tendon  of  the 
extensor  muscles),  it  passes  downwards  to  the  margin  of  the  patella,  from 
wliich  we  proceeded  to  trace  its  reflections.  At  the  sides  of  the  patella  the 
membrane  forms  two  slight  folds  which  are  named  "  alar "  ligaments  (li-  Lig.  ahuia. 
gamenta  alaria). 
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The  superior  and  inferior  extremities  of  the  tibia  and  fibula  Ends  and 
are  connected  by  ligaments  and  synovial  membranes,  and  the  ^^  ^^ 
shafts  of  these  bones  are  moreover  maintained  in  relation  by  an  nected. 
inter-osseous  membrane. 

The  contiguous  extremities  of  the  bones  present  superiorly  Super. 
two  flat  oval  sur&ces  covered  with  cartilage,  which  are  closely  *^*^"' 
applied  to  one  another,  and  retained  in  situ^  1,  by  an  anterior  Anter.  lig.; 
ligament^  (ligamentum  superius  anticum,)  (figs.  98,^^;  94, S) 
which  is  a  broad  flat  band  of  fibres,  passing  obliquely  upwards 
and  inwards,  from  the  head  of  the  fibula  to  the  internal  tube- 
rosity of  the   tibia ;    it  is  covered  and  strengthened  by    the 
tendon  of  the  biceps  flexor  cruris  ;  2,  by  a  posterior  ligament^  Poster,  lig.; 
(ligamentum  superius  posticum,)  (fig.  92,  ",)  similarly  disposed 
behind  the  articulation,  but  stronger  and  thicker ;  8,  by  a  sy-  Synovial 
novial  membrane^  which  lines  the  articulating  surfaces  of  the  ^^°:^™ 
bones  and  ligaments.     It  not  unfrequently  happens  that  the 
synovial  membrane  is  continuous  with  that  of  the  knee-joint, 
of  which,  in  such  cases,  it    might  be    considered  a  prolong- 
ation. 

The  inter-oaseous  membrane^   (septum   longitudinale  inter-  Inteivoss. 
osseum,)  (fig.  94,%)  which  connects  the  bodies  of  the   tibia  °»«°»^n^«J 
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Fig.  di.*  and  fibula,  flat  and  merobtanons,  is  composed  of 
a  series  of  panllel  fibres,  extending  obliqnelf 
between  the  external  ridge  of  the  tibia,  and  the 
ridge  on  the  inner  surface  of  the  fibula.  Most  of 
the  fibres  run  outwards  and  downwards,  others 
'  cross  them  ;  and  the  membrane  tbey  compose  is 

broader  above  than  below,  and  presents  in  the 
former  situation  an  elongated  opening  for  the 
transmission  of  the  anterior  tibial  vessels,  and  in- 
feriorly  a  small  aperture  for  the  passage  of  the 
anterior  branch  of  the  fibular  artery. 

The  inferior  extremities  of  the  tibia  and  fibula 
present  two  articulating  surfiices,  of  which  that  of 
the  former  is  concave,  and  receives  the  Utter, 
which  is  convex,  both  being  for  a  little  way  co- 
vered with  cartilage ;  these  are  connected  by  four 
ligaments  and  a  synovial  membrane. 
f.  1.  The  antfrior  ligament   (ti bio- fibular)  (fig. 

94-,^)  is  a  flat  band  of  fibres,  extended  obliquely 
between  the  heads  of  the  bones,  the  direction  of 
its  fibres  being  downwards  irom  the  tibia  to  the 
fibula. 
■J  2.  The  posterior  ligament,  (fig.  95,',)  some- 

what triangular,  is  similarly  disposed  behind  the 
^  -  articulation ;   its  external  surface  is   covered   by 

the  peronei  muscles. 
1  S.  The  transverse  ligament,  (fig.  95,  ^)  longer  but  nai- 
rower  than  the  former,  with  which  its  fibres  are  closely  con- 
nected, being  placed  immediately  below  it,  extends  from  the 
external  malleolus  to  the  tibia  at  a  short  distance  from  its 
malleolar  process ;  it  forms  the  posterior  boundary  of  the 
anlcle-joint. 

4.  The  inferior  inter-osseova  ligament  consists  of  some  short 
dense  fibres,  which  connect  the  lower  ends  of  the  bones,  as  the 
great  inter-osseous  ligament  does  their  bodies ;   it  cannot  be 


the  knee-joint  are  dittinguiehable.      1.  Superior 
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seen  until  the  anterior  and  poaterior   ligaments  are  removed, 
and  the  bones  in  some  degree  separated. 

The  synovial  membrane  which  covers  the  articular  suriaces  of  Infer-  'jao- 
the  bones  is  derived  from  that  of  the  ankle-joint.  IJ^ifrjoint. 


THE  ANKLE-JOINT. 

This  articulation  consists  of  the  inferior  extremities  of  the  Artie  ■ar- 
tibia  and  fibula,  united  so  as  to  form  an  arch,  into  which  the  ^^'' 
superior  convex  surface  of  the  aalragalus  is  received.     Their    * 
contiguous  sur&ces  are  covered  with  cartilage,  lined  by  a  ayuo- 
vial  membrane,  and  retained  in  contact  by  the  following  liga- 
ments.    The    internal   lateral    ligament  (figs.  94,*,  and  95,^)    Dettindlig. 
(ligamentum  deltoides)  is  a  fiat  fasciculus  of  e-    g.  • 

fibres  much  broader  at  the  lower  than  the 
upper  extremity.  One  extremity  is  attached 
to  the  inferior  border  of  the  internal  mal- 
leolus, the  other  to  the  inner  side  of  the 
astragalus,  the  os  calcis,  and  the  scaphoid 
bone.  The  ligament  is  covered  by  the 
tendons  of  the  tibialis  posticus  and  flexor 
longus  digitorum  pedis  tnuBcle. 

The  external  lateral  ligament  consists  of  Extcnt-lat.: 

three  distinct  lasciculi  of  fibres,  separated  by  ^"~  '^■ 

intervals,  and  diaposed  in  different  directions.     1.  The  central 
one  (figs.  94,  * ;    95,  *)  (ligamentum  Jibulit  medium)    descends 
from    the  extremity  of    the  fibula,  and    Is    inserted    into    the 
middle  of  the  external  surface  of  the  ob  calcis.     It  is  crossed  middle  to 
by  the  tendons  of  the  peroneus  iongus  and  brevia  muscles.     2.  o"^'^; 
The  anterior  fesciculus  (fig.  94,'')  (ligamentum  fibula  anteriui)  outer,  and 
passes  obliquely  forwards  from  the   inferior  extremity  of  the  p™'«f- '" 
fibula,    to  the  anterior  border  of  the   articular  surface  of  the 
astragalus ;  it  is  the  shortest  of  the  three.     3.  The  posterior, 
(fig.  95,^)  (ligamentum  fibula  poalerius,)  the  strongest  of  the 
three  ligaments,  passes  obliquely  backwards  fi^m  the  extremity 


•  The  lower  end  of  the  lihift  and  fibula  of  the  right  side,  with  the  bones 
of  the  foot,  seen  from  behind.  1.  Poatcrior  inferior  tibio-fibular  ligftment. 
S.  Transverse  liBBmcnt ; — bting  the  lower  division  of  the  inferior  and  poa- 
terior  tibio-fibular  lieament.  3.  Posterior  part  of  the  deltoid  ligament 
(ankle-joint).  4.  Middle  diTinion  of  the  external  lateml  ligament  of  same 
joint,     e.  Posterior  division  of  same. 


232 


ARTICULATIONS  OF  THE  FOOT. 


Anter.  lig. 


of  the  fibula  towards  the  posterior  surface  of  the  astragalus, 
where  it  is  inserted  into  the  border  of  the  groove  for  the 
tendon  of  the  flexor  longus  poUicis. 

Anterior  or  tibio-tarsal  ligament. — At  the  anterior  aspect 
of  the  joint  is  a  broad  thin  membranous  band,  (fig.  94,^,) 
composed  of  irregular  fibres,  extended  obliquely  from  the 
border  of  the  articulating  surface  of  the  tibia  to  the  margin 
of  the  pulley-like  surface  of  the  astragalus.  This  ligament 
is  covered  by  the  tendons  of  the  extensor  muscles. 

The  synovial  membrane^  after  having  invested  the  articu* 
lating  surface  of  the  astragalus,  is  reflected  upwards  at  each  side 
upon  the  lateral  ligaments,  and,  at  the  anterior  and  posterior 
part  of  the  joint,  upon  the  corresponding  fibrous  structures,  so 
extends  be-  as  to  reach  the  articulating  surfaces  of  the  tibia  and  fibula  by 
anrfibiila*  several  points  at  once.  These  it  lines  in  their  entire  extent, 
and  also  sends  upwards  between  them  a  process  which  reaches 
as  far  as  the  inferior  inter-osseous  ligament;  so  that  the  in- 
ferior articulation  between  these  bones  may  be  said  to  form 
part  of  the  ankle-joint,  as  both  are  lined  by  the  same  synovial 
membrane. 


Synovial  * 
memb. ; 


Bones. 
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The  foot  being  divided  into  the  tarsus,  metatarsus,  and  pha- 
langes, its  diflTerent  parts  are  respectively  bound  together  by 
ligattients,  and  all  are  united  so  as  to  form  a  whole. 

The  seven  bones  of  which  the  tarsus  consists  may  be  divided 
into  two  sets ;  the  os  calcis  and  astragalus  forming  the  first ;  the 
scaphoid,  cuboid,  and  three  cuneiform  bones,  the  second.  And 
Their  attic,  their  complicated  articulations  will  be  arranged  in  three  divi- 
sions.— a.  In  the  first  will  be  placed  the  articulations  of  the 
bones  of  the  first  row  or  set  one  with  the  other. — 6.  The  second 
division  will  contain  the  connexion  of  the  first  set  with  the 
bones  of  the  second. — c.  And  the  last  will  comprise  the  con- 
nexions of  those  (the  second  set  of  bones)  one  with  another. 


arranged  in 
three  divis. 


Astiag.  w. 
OB  calc 


A.    ARTICULATION    OF    THE    FIEST    RANGE    OF    TARSAL 
BONES    ONE    WITH    THE    OTHER. 

The  astragalus  with  the  cakaneum, — The  astragalus  is  con- 
nected to  the  calcaneum  by  three  ligaments,  the  chief  of  which 
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is  situated  between  the  bones,  and  unites  them  somewhat  after  Three  liga- 
the  manner  that  bivalve  shells  are  connected  by  their  muscle.  ™®****' 
This  is  termed  the  interosseous  ligament ;  its  breadth  from  side  mte^oBs. 
to  side  is  more  than  an  inch ;  the  fibres  of  which  it  is  composed  ci^one 
pass  perpendicularly  between  the  bones,  one  extremity  being 
fixed  to  the  groove  between  the  articulating  suriaces  of  the  cal- 
caneum,  the  other  to  a  corresponding  depression  in  the  astra- 
galus.    The  posterior   ligament  (fig.  95,^)  connects  the  pos-  Poster.  Hg. 
tenor  border  of  the  astragalus  with  the  upper  surface  of  the  cal-  "''"^^* 
caneum  ;  its  fibres  are  oblique,  its  length  and  breadth  not  more 
than  three  or  four  lines.     The  external  ligament  is  a  slight  fas-  Extern.  lig. 
ciculus  which  descends  perpendicularly  from  the  under  surface 
of  the  astragalus  to  the  external  side  of  the  calcaneum  ;   its  di- 
rection is  parallel  with  the  middle  division  of  the  external  lateral 
ligament  of  the  ankle-joint.     It  may  be  farther  observed,  that  as 
the  astragalus  is  wedged  in  between  the  malleoli,  and  as  the  la- 
teral ligaments  pass  downwards  irom  these  to  the  os  calcis,  they 
must  contribute  somewhat  to  retain  the  astragalus  in  its  proper 
position  with  regard  to  the  latter  bone. 

Synovial  membrane. — There  are  two  sets  of  articular  sur-  Two  syno- 
faces  by  which  the  astragalus  and  calcaneum  are  in   contact.  ^JJ|^' 
The  posterior  one  has  a  separate  synovial  sac ;  while  the  mem-  the  other 
brane  which  lines  the  anterior  articulation  is  continued  forwards  ^'amlther 
between  the  astragalus  and  the  scaphoid  bone.  joint 

B.    AETICULATION    OF    THE    FIRST    SET    OF    TARSAL    BONES 

WITH    THE    SECOND. 

This  heading  includes — 1.  The  articulation  of  the  os  calcis 
with  the  cuboid.  S.  The  os  calcis  with  the  scaphoid.  3.  The 
astragalus  with  the  scaphoid. 

The  calcaneum  with  the  cuboid  bone. — The  connexion  be-  Os  calcis  w. 
tween  these  bones  is  maintained  by  three  ligaments  and  a  sy-  *^"^*^ 
novial  membrane.     The  superior  calcaneo-cuboid  ligament  is  a  Snper.calc. 
broad  flat  band  of  fibres,  which  connects  the  anterior  and  su-  ®*^**^%- 
perior  surface  of  the  calcaneum  with  the  adjacent  part  of  the 
cuboid  bone.     The  inferior  ligament  consists  of  two  distinct  Infer,  lig. 
fasciculi  of  fibres,  differing  in  form  and  attachments ;  of  which  ^^^ 
one  is  superficial,  the  other  deep-seated.     The  superficial  one, 
called    the    long  plantar   ligament    (fig.   96,  ^)   (ligamentum 
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longum  plantte)  is  tlie  longest  of  the  tarsal  ligamenta.  Its 
fibres,  attached  posteriorly  to  the  inferior  surface  of  the  cal- 
caneum,  pass  honzontallj  forwards,  and  become  intimately  con- 
nected with  the  rough  tuberosity  on  the  under  sur&ce  of  the 
cuboid  bone ;  the  greater  number  of  them  are  continued  for- 
wards, and  terminate  at  the  base  of  the  third  and  fourth  meta- 
tarsal bones,  after  covering  the  tendon  of  the  peroneus  longus 
muscle.  The  deep-teated  plantar  calcaneocuboid  ligament^  lies 
close  to  the  bones,  being  separated  from  the  former  by  some 
cellular  tissue;  its  breadth  is  considerable,  its  length  scarcely 
an  inch,  one  extremity  being  attached  to  the  calcaneum  before 
the  long  ligament,  the  other  (somewhat  expanded)  to  the  under 
surface  of  the  cuboid  bone. 

Internal  or  inter-o»»eou»  calcamo-cubaid  ligament. — Besides 
the  preceding  ligaments  there  is  another  series  of  fibres  placed 
deeply  between  the  bones  in  the  sinus  or  pit  between  the 
astragalus  and  os  calcis  (its  anterior  part).  These  extend 
from  the  OS  calcis  to  the  inner  side  of  the  cuboid ;  and  with 
these  are  others  which  are  directed  &om  the 
Fig.  96.*  some  part  of  the  os  calds  inwards  to  the 

scaphoid  bone.  Both  may  be  considered  as 
inter-osseous  ligaments. — A  tynovial  mem- 
brane lines  ibe  contiguous  surfaces  of  the 
two  bones,  and  is  necessarily  reflected  upon 
the  articular  aspects  of  the  ligaments. 

The  calcaneum  with  the  scaphoid  bone. 
— This  is  effected  by  means  of  two  liga- 
ments, their  surfaces  not  being  in  contact. 
Of  these  ligaments,  the  inferior,  or  plan- 
tar one,  (fig,  96,')  (ligamentum  calcaneo- 
scaphoideum  t n/er tiu,— Meckel,)  much  the 
laiger,  passes  forwards  and  inwards  from  the 
extremity  of  the  calcaneum  to  the  inferior 
surface  of  the  scaphoid  bone  ;  its  fibres  are 
fiat  and  horizontal,  and  in  contact  inferiorly 
with  the   tendon   of  the  tibialis  posticus 


*  The  ligaments  of  the  foot  (plantiir  surface).     1.  Inferior  calcaoeo- 

scaphoid.     2.  Ligamentum  longiim  plnuts.     3.  Deep  plantar  calcaneo-cu- 

boid.    4.  Tarso-inctalareal.  fi.  TranevcTse  ligHmcDt.    6.  Leleral  ligaraents 
of  the  phalangal  joints. 
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muscle ;  superiorly  they  form  part  of  the  fossa  vrhich  receives 
the  head  of  the  astragalus,  and  are  lined  by  the  synovial  mem« 
brane,  which  is  continued  forward  from  the  anterior  articulation 
of  the  astragalus  and  os  calcis.  The  external,  dorsal,  or  inter-  Extern,  is 
osseous  ligament  (lig.  calcaneo-scaphoideum  externum)  forms  ™*®'"**"- 
the  external  boundary  of  the  cavity  just  mentioned  ;  its  fibres, 
very  short,  are  directed  (rom  behind  forwards  between  the  con- 
tiguous extremities  of  the  bones.  As  it  lies  deeply  at  the  an- 
terior part  of  the  fossa  between  the  astragalus  and  os  calcis  (sinus 
pedis),  and  is  actually  between  the  bones,  the  ligament  may  be  re- 
garded as  inter»o8seous.  In  connexion  with  it  is  another  bundle 
of  fibres  already  described  as  reaching  from  the  os  calcis  to  the 
inner  part  of  the  cuboid. 

The  astragalus  with  the  scaphoid  bone. — The    astragalus  Artie.  Burt; 
forms  with  the  scaphoid  bone  a  ball-and-socket  joint.     The  '   ^' 
anterior  articulating  surface  of  the  calcaneum,  and  the  inferior 
calcaneo-Bcaphoid  ligament,  also  may  be  said  to  enter  into  this 
articulation  9  as  all  the  parts  here  mentioned   are  lined   by  a 
common  synovial  membrane.     On  the  dorsum  of  the  foot  the  One  lig.,— 
astragalus  is  retained  in  its  situation  by  the  ligamentum  astra-  ""^^o'^* 
galo-scaphoideum,  a  broad  band  of  fibres  extending  obliquely 
forwards  from  the  anterior  extremity  of  the  astragalus  to  the 
superior  sur&ce  of  the  scaphoid  bone.     It  is  covered  by  the  ex- 
tensor tendons.     The  place  of  an  inferior  ligament  to  connect 
these  bones  is  occupied  by  the  calcaneo-scaphoid  ligament,  on  Calc.  scaph. 
which  the  astragalus  rests;  and  this  bone  wants  the  security  ^^'^i^ 
against  displacement  which  would  be  afibrded  by  the  connexion  one. 
of  its  inferior  surface  with  the  scaphoid  bone.     But  on  this  ar- 
rangement of  the  bones  and  ligaments  depends  in  a  great  mea- 
sure the  elasticity  of  the  arch  of  the  foot,  as  well  as  the  freedom 
of  motion  which  belongs  to  this  part  of  the  tarsus. — The  sv-  Synoyial 
novial  membrane  lines   the   concave   surface   of  the  scaphoid  f^m"^ 
bone,  the  calcaneo-scaphoid  ligament,  and  the  elongated  ar-  hind, 
ticulating  surface  of  the  calcaneum  ;  from  these  it  is  reflected 
to  the  under  surface  of  the  astragalus  and  its  scaphoid  liga- 
ment, and  so  to  the  bone  of  that  name  from  which  we  began  to 
trace  it.     In  other  words,  the  synovial  membrane  of  this  joint  is 
continued  from  the  anterior  of  the  two  joints  formed  between 
the  OS  calcis  and  astragalus. 
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Scaph.  w. 
cuboid. 
Small  artic 

Dorsal, 

plantar, 

and  inter- 
OSS,  ligts. 


Cub.  w.  ext. 

cuneif. 

Dorsal, 

plantar,  and 

inter-088. 

ligts.; 

articular 

tion. 


Scaph.  w. 
three  cu- 
neif. 

Dorsal; 


and  phmtar 
ligts. 


Three  cu- 
neif. to- 
gether; 

Dorsal  and 

inter-OSS. 

ligts. 


C.    AETICULATIONS    OF    THE    SECOND    SET    OR    RANGE    OF 
TARSAL    BOXES    ONE    WITH    ANOTHER. 

The  second  range  of  the  tarsal  bones,  viz.  the  scaphoid,  cu- 
boid, and  three  cuneiform,  are  connected  together  in  the  follow-^ 
ing  manner. 

1.  The  scaphoid  and  cuboid  bones,  when  in  contact,  which 
is  not  always  the  case,  present  two  small  articulating  surfaces, 
at  their  edges  covered  with  cartilage,  and  lined  by  a  synovial 
membrane.  They  are  connected  by  a  dorsal  ligament^  com- 
posed of  short  thin  fibres,  extended  obliquely  between  the  two 
bones ;  a  plantar^  situated  in  the  sole  of  the  foot,  and  com- 
posed of  transverse  fibres ;  and  an  inter-osscous  ligament,  which 
intervenes  between  the  bones,  and  is  attached  to  their  contiguous 
surfaces. 

2.  The  cuboid  and  the  external  cuneiform  bones  are  con- 
nected by  a  dorsal  ligament,  which  is  a  thin  fasciculus  of  fibres 
extended  between  them  ;  a  plantar  ligament^  whose  fibres  are 
transverse,  and  rather  indistinct;  and  a  series  of  inter- osseous 
fibres  connected  to  their  neighbouring  sides.  Between  these 
two  bones  a  distinct  articulation  is  formed  by  cartilaginous  sur- 
faces, lined  by  a  process  of  the  same  synovial  membrane  which 
belongs  to  the  scaphoid  and  cuneiform  bones. 

3.  The  scaphoid  and  the  cuneiform  bones  are  held  together 
by  dorsal  and  plantar  ligaments.  It  will  be  recollected  that  the 
scaphoid  bone  articulates  with  the  three  cuneiform,  by  the 
smooth  &ce8  on  its  anterior  surface.  The  dorsal  ligaments, 
three  in  number,  pass  from  the  superior  surface  of  the  scaphoid 
to  the  first,  second,  and  third  cuneiform  bones,  into  which  they 
are  inserted.  The  plantar  ligaments^  which  are  similarly  dis- 
posed on  the  under  surface  of  the  bones,  but  not  so  strongly 
marked,  are  continuous  with,  or  off-sets  from,  the  tendon  of  the 
tibialis  posticus. 

4.  The  three  cuneiform  bones  are  connected  by  transverse 
dorsal  ligaments  and  strong  inter-osseous  fibres,  which  (latter) 
are  their  most  efficient  means  of  union.  Plantar  ligaments  can 
scarcely  be  said  to  exist  for  the  connexion  of  these  bones ;  the 
internal  one  is  broader  and  stronger  than  the  other.  The 
contiguous  smooth  surfaces  of  the  bones   are  lined  by  syno- 


—THE  TARSUS  WITH  THE  METATARSUS.      237 

vial  membrane   continued  forward   from   the  articulations   last 
described. 

ARTICULATION  OF    THE    TARSUS  WITH    THE    METATARSUS. 

The  four  anterior  bones  of  the  tarsus,  viz.  the  three  cunei- 
form and  the  cuboid,  articulate  with  the  metatarsus.  The  first 
and  third  cuneiform  bones  project  beyond  the  others,  so  that 
the  anterior  extremity  of  the  tarsus  is  very  irregular.  The  first  Bones,  and 
metatarsal  bone  articulates  with  the  internal  cuneiform  ;  the  ®^' 
second  is  wedged  in  between  the  first  and  third  cuneiform,  and 
rests  against  the  middle  one ;  the  third  metatarsal  bone  arti- 
culates with  the  extremity  of  the  corresponding  cuneiform,  and 
the  two  last  with  the  cuboid  bone.  The  articular  surfaces  of 
the  bones  are  lined  by  synovial  membranes,  and  they  are  held 
in  contact  by  dorsal  and  plantar  and  inter-osseous  ligaments. 

The  dorsal  ligaments  are  fiat,  thin  bands  of  parallel  fibres,  Donalligu. 
which  pass  from  behind  forwards,  connecting  the  contiguous  ex- 
tremities of  the  bones  just  mentioned.     Thus  the  first  meta- 
tarsal bone  receives  a  broad  thin  band  from  the  corresponding 
cuneiform  bone;  the  second  receives  three,  which  converge  to 
its  upper  surface,  one  passing  from  each  cuneiform  bone  ;  the 
third  has  one  from  the  third  bone  of  that  name ;  and,  finally, 
the  two  last  are  bound  by  broad  fasciculi  to  the  aiboid  bone. 
The  plantar  set  is  disposed  with  less  regularity ;  the  first  and  Plantar 
second  are  more  strongly  marked  than  the  corresponding  liga-  l«"'«P*^- 
ments  on  the  dorsal  surface;  and  the  fourth  and  fifth  meta- 
tarsal bones,  which  are  connected  by  but  a  few  scanty  fibres  to 
the   cuboid,  receive  support  from  the  sheath  of  the  peroneus 
longus  muscle.     Ligamentous  bands  stretch  in  an  oblique  or  Oblique 
transverse  direction  from  the  internal  cuneiform  to  the  second      ""' 
and  third  metatarsal  bones,  and  from  the  external  cuneiform  to 
the  fifth  metatarsal. 

The  inter-osseous  ligaments  have  especial  interest,  because  of  Inter-ow. 
the  difficulty  they  would  occasion  in  separating  the  metatarsus    ^* 
from  the  tarsus  (should  this  operation  be  considered  a  desirable 
one)  in  consequence  of  their  deep  position  between  the  bones.* 

*  Attention  was  first  particularly  directed  to  these  ligaments  by  M.  Lisfranc, 
in  connexion  with  the  amputation  of  the  foot  through  the  tarso-metatarsal 
articulation.  See  "  Manuel  des  Operations  Chirurgicales^  &c.  Par  J. 
Coster."    3e.  edit.  Paris,  1829. 
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Intern, 
inter-ofls. 


Extern. 


Middle  is 
alight 


Three  syno- 
vial sacs; 
two  special, 
oneboi^ 
rowed. 


a.  The  internal  and  largest  of  these  lies  to  the  outer  side  of  the 
first  cuneiform  bone,  and  extends  from  this  bone  to  the  neighboui^ 
ing  side  of  the  second  metatarsal,  as  well  as  to  the  first  metatarsal. 

b.  The  external  inter-osseous  ligament  separates  the  articulation 
of  the  fourth  and  fifth  metatarsal  bones  from  the  rest.  It  connects 
the  outer  side  of  the  external  cuneiform  bone  to  the  same  side  of 
the  third  metatarsal,  c.  Some  fibres,  of  less  strength  and  import- 
ance than  the  preceding,  are  observable  in  another  situation, 
namely,  on  the  outer  side  of  the  second  metatarsal  bone,  con- 
necting it  to  the  middle  cuneiform.  These  fibres,  from  their 
position,  constitute  a  middle  inter-osseous  ligament. — The  con- 
nexions of  the  inter-osseous  ligaments  may  be  found  to  vary 
somewhat  from  those  here  stated.  They  may  be  connected  at 
the  same  time  to  the  contiguous  angles  of  two  tarsal  and  two 
metatarsal  bones. 

Synovial  membranes, — There  are  three  synovial  membranes 
in  this  irregular  series  of  articulations,  a.  One  belongs  to  the 
internal  cuneiform  and  the  first  metatarsal  bone.  The  joint 
formed  between  these  two  bones  is  altogether  distinct  and  out 
of  the  range  of  the  rest.  b»  Another  synovial  membrane  is  re- 
flected from  the  cuboid  to  the  fourth  and  fifth  metatarsal  bones  ; 
and  this  is  isolated  on  the  inner  side  by  the  external  inter-os- 
seous ligament,  c.  The  third  or  middle  one  is  an  elongation  of 
the  synovial  membrane  lining  the  articulations  of  the  scaphoid 
and  cuneiform  bones,  which  is  continued  to  the  articulations 
formed  between  the  two  external  of  the  last-named  bones,  and 
the  second  and  third  metatarsal. 


Bases  of 
four  are 
articulated. 

Dorsal, 
plantar. 


CONNEXION    OF    THE     METATARSAL    BONES    WITH    ONE 

ANOTHER. 

The  metatarsal  bones  are  bound  together  at  their  tarsal  and 
digital  ends ;  very  firmly  in  the  former,  and,  on  the  other 
hand,  loosely  in  the  latter  situation. 

The  tarsal  ends  or  bases  of  the  four  outer  bones  articulate 
one  with  another,  having  lateral  articular  surfaces  which  are 
covered  by  synovial  membrane,  and  they  are  connected  by 
dorsal,  plantar,  and  inter-osseous  ligaments.  The  dorsal  and 
plantar  (fig.  96,^)  ligaments  are  short  transverse  bands  stretch- 
ing from  one  bone  to  another,  and  placed  in  the  manner  which 
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their  names  sufficiently  indicate.    The  inter-osseous  fibres,  lying  and  inter- 
deeply  between  the  bones,  occupy  the  non-articular  parts   of  °"-^^' 
their  lateral  sur&ces.     They  are  very  resistent.      The  articular 
surfaces  are  covered  by  synovial  membrane*  which  in   each  is  Synovial 
continued  forward  between   these  bones  from  that  lining  the    '' 
joints  formed  by  their  terminal  surface  and  the  tarsal  bones. 
The  first  metatarsal  does  not  articulate  with  the  second. 

Transverse  metatarsal  ligament, ^The  digital   extremities  Heads  of  all 
or  heads  of  the  metatarsal  bones  are  kosely  connected  by  a  by^t^gy. 
transverse  band  (fig.  96/)  which  is  identical  in  its  arrangement  lig- 
with  the  corresponding  structure  in  the  hand ;  but  with  this  ex- 
ception, namely,  that  it  extends  to  the  great  toe,  whereas  the 
other  does  not  reach  the  thumb. 


ARTICULATIONS  OF  THE  METATARSAL  BONES  WITH  THE 
DIGITAL  PHALANGES,  AND  OF  THE  LATTER  ONE  WITH 
ANOTHER. 

The  heads  of  the  metatarsal  bones  are  connected  with  the 
small  concave  articular  surfaces  of  the  first  phalanges  by  two 
lateral  ligaments,  an  inferior  ligament,  and  a  synovial  mem- 
brane, similar  in  every  respect  to  those  which  belong  to  the 
corresponding  parts  of  the  hand  (ante^  page  215). 

The  articulations  of  the  phalanges  with  one  another  are  also 
constructed  on  the  same  principle  as  those  of  the  superior  ex- 
tremity (page  216).  In  each,  the  bones  are  held  in  contact  by 
two  lateral  ligaments  (fig.  96,  ^,)  and  an  anterior  ligament,  the 
surfaces  being  lined  by  a  synovial  membrane. 
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The  muscles  are  divisible  into  a  number  of  groups,  which 
occupy  different  regions  of  the  body,  and  combine  in  various 
ways  for  the  performance  of  its  actions.  We  shall  in  the  first 
place  name  the  individual  muscles  included  in  each  group,  then 
indicate  the  method  of  dissecting  or  exposing  them  to  view ; 
the  detailed  description  of  each  shall  follow,  and  the  rationale  of 
their  actions  conclude  the  section. 


EPICRANIAL  REGION. 

On  the  roof  of  the  skull  we  find  but  one  muscle,  viz.  the  oc- 

cipito-frontalis. 

Care  neces-        Dissection, — Care  must  be  taken  in  making  the  first  incisions  to  expose 

aary  in  irai»-   jjjjg  mugele,  particularly  along  the  vertex  ;  for  the  tegument  is  very  thick, 

tegument.      ^^^  **  *^^  ^^^  *i™®  firmly  adherent  to  the  thin  aponeurosis  of  the  muscle, 

H^jj^^jj  which  is  by  almost  every  beginner  detached  with  the  tegument :  this  is  the 

of  thlB.  more  likely  to  happen,  as  the  aponeurosis  is  lifted  up  from  the  bone  in  the 

effort  made  to  render  the  tegument  tense.     The  better  plan,  therefore,  is  to 

commence  the  dissection  in  such  a  way  as  to  expose  the  fleshy  fibres  of  the 

muscle  ;  and  then,  taking  these  as  a  guide,  to  elevate  the  tegument  from 


NoTK. — When  proceeding  with  the  dissection  of  a  body,  the  examination  of 
its  upper  and  lower  half  is,  for  obvious  reasons  carried  on  at  the  same 
time  by  different  persons.  Begin  the  dissection  of  the  upper  half  with 
the  epicranial  region,  then  take  the  auricular ;  obsen^e  the  temporal 
fascia  and  muscle ;  then,  without  delay,  open  the  skull,  as  the  brain 
speedily  decomposes,  and  proceed  with  the  examination  of  its  mem- 
branes, vessels,  and  internal  structure  (see  Brain,  dissection  of.)  When 
this  is  concluded,  let  the  dissection  of  the  different  croups  of  muscles  in 
the  face,  orbit,  and  neck,  be  continued  in  the  order  here  set  down.  Do 
not  pass  over,  or  neglect,  the  brief  directions  given  for  the  examination  of 
each  region. 

Those  to  w^hom  the  lower  half  of  the  body  is  allotted  should  commence  with 
the  abdominal  muscles.  These  are  confessedly  of  great  importance  ;  but 
still  no  time  should  be  lost  in  inspecting  them,  as  it  is  necessary,  as  soon 
as  it  can  be  effected,  to  proceed  to  the  abdommal  viscera.  The  perinaaal 
muscles  should  in  the  next  place  engage  attention,  as  they  too  become,  in 
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before  and  from  behind  upwards  to  the  Teitex  from  off  the  aponcwosis. 
Place  a  high  block  under  the  back  of  the  neck  so  as  to  raise  the  head  nearly 
into  the  vertical  position, — or,  if  the  subject  be  turned  prone,  place  the  block 
under  the  chin.    Make  an  incision  across  the  forehead,  about  an  inch  above 
the  upper  mai^  of  the  orbit,  and  extending  from  the  middle  line  outwards 
to  the  temple.     Then  a  second  incision  may  be  carried  from  the  inner  ter- 
mination of  the  one  just  indicated,  upwards,  over  the  middle  of  the  forehead 
to  the  vertex  ;  raise  the  skin  at  the  angle  formed  by  the  junction  of  these 
incisions,  and  cautiously  dissect  it  upwards  and  outwards,  which  will  expose 
the  fleshy  fibres  of  the  frontal  part  of  the  muscle.     Having  proceeded  so  far 
at  the  fore  part,  make  a  transverse  incision  from  the  occipital  protuberance 
to  the  root  of  the  mastoid  process,  a  little  above,  but  parallel  with  the 
superior  curved  line  of  the  occipital  bone.    Another  incision  may  be  drawn 
at  right  angles  with  this  from  the  occipital  protuberance  upwards  to  the 
vertex ;  and  from  the  angle  of  union  of  these  incisions  begin  and  continue 
the  dissection,  raising  the  skin  from  the  occipital  part  of  the  muscle,  and 
so  proceeding  from  the  ileshy  fibres  upwards  to  the  crown  of  the  head.     In   NerveB  and 
conducting  this   dissection,   the  superficial  filaments  of  the  supra-orbital  bloodrves- 
nerves  will  be  seen  in  front,  the  temporal  branches  of  the  portio  dura  at  inteffument 
the  sides,  and  the  ascending  branches  of  the  posterior  divisions  of  the  and  the 
cervical  nerves  behind ;  also  the  branches  of  the  temporal  and  occipital  ^^^'^^l^ 
arteries.    When  it  is  not  deemed  necessary  to  retain  the  laige  flap  of 
tegument  thus  dissected  off,  and  reflected  down  over  the  ear  and  side  of 
the  neck,  it  can  be  readily  detached  by  an  incision  carried  from  the  outer 
angle  of  the  orbit  backwards  to  the  mastoid  process. 

Occiptto-frontalis;  Douglas — (epicranius;  Albinus.) — This 
is  a  flail' thin,  digastric  muscle  (fig.  91  y^,^)  extended  from  the 
occiput  to  the  forehead  (from  which  circumstance  its  name  is 
derived),  and  placed  immediately  beneath  the  cranial  integu- 
ment,  to  which  it  closely  adheres,  at  the  same  time  that  it 

a  short  time,  pale  and  flaccid.  Then  take  the  muscles  of  the  lower  ex- 
tremity in  the  order  in  which  they  are  here  placed. 

If  a  student  in  his  first  essay  at  dissection  has  proceeded  in  this  way,  I  (the 
author)  would  suggest  to  nim  to  begin  the  second  (its  upper  half)  with  the 
muscles  of  the  back,  which  are  usually  left  untouched  till  they  are  unfit 
for  any  purpose.  As  to  the  lower  half,  let  that  commence,  for  the  like 
reason,  with  the  gluteal  and  posterior  femoral  regions. 

The  remarks  on  the  actions  of  muscles  had  better  oe  passed  over  by  junior 
students,  until  they  become  accurately  acauainted  with  their  points  of  at- 
tachment,— ^their  mrm,  and  their  lines  of  direction  with  regard  to  the  axes 
of  the  bones.  A  perusal  of  them  will  then  serve  the  purpose  of  a  repeti- 
tion, and  suggest  a  strong  motive  to  make  another  ana  a  more  carcfiil  dis- 
section than  could  be  expected  in  a  first  attempt.  In  doing  this  it  will 
not  suffice  merely  to  trace  the  outline  of  each  muscle  ;  its  points  of  at- 
tachment should  be  exactly  defined  by  carefully  removing  the  cellular 
tissue  and  every  extraneous  substance  which  obscures  them.  (Sec  the 
Table  of  Muscles,  in  the  order  of  Dissection,  at  the  end  of  this  chapter.) 
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Two  mu*-     rests  Upon  the  aicli  of  the  skull,  over  which  it  slides.     It  con- 
'^P"'^  ^.         ^  sista  of  two  broad  but  short 

neuioiit  ■     ■  fleshy  bellies,  united  by  an 

-  ,  intervening  Hponeurosis. 

Occipital  The  occipital  part. — The 

^^'flxiod  posterior  fleshy  portion  is  at- 

withlMnej  tachcd,    by    short    tendinous 

fibres,  to  the  external  two 
thirds,  sometimes  much  less, 
of  the  superior  curved  line  of 
the  occipital  bone,  and  to  the 
mastoid  portion  of  the  tempo- 
ral bone,  immediately  above 
the  stemo-mostoid  muscle. 
The  fleshy  fibres,  which  are 
',  from  an  inch  to  an  inch  and 

a  half  in  length,  proceed  up- 
wards and  inwards,  and  terminate  in  distinct  white  tendinous 
fibres,  which  soon   become  continuous  with  the  aponeurosis. 
interval        Between   the  occipital  muscles  of  opposite  sides  of  the  head 
occip'.  parM.  ^^^^  '^  "  Considerable,  but  in  different  eases  a  varying,  inter- 
space, which  is  occupied  by  the  epicranial  aponeurosis. 
Franul  Frontal  part. — The  fleshy  fibres,  of  which  this  portion  of 

the  muscle  is  composed,  extend  downwards  and  forwards  on 
the  frontal  bone ;  they  are  longer  and  broader  than  those  of 
Uigeribra  tj,e  occipital  part,  but  the  fibres  are  paler  and  less  distinctly 
muscular;  their  upper  margin,  being  their  Junction  with  the 
aponeuiosiB,  presents  a  curved  line,  which  is  a  little  below  the 
coronal  suture  ;  the  inner  fibres,  corresponding  with  the  median 
line,  descend  vertically,  and  become  continuous  with  the  pyi»- 
midalis  nasi':  the  middle  fibres,  longer  than  the  others,  termi- 
nate by  becoming  blended  with  the  orbicularis',  and  corrugator 
supercilii ;  and  the  external  fibres  curve  innards  somewhat,  and 
become  blended  with  those  of  the  orbicularis  palpebrarum  over 

•  1.  Occipito-froiiCalis.  8.  Orbicularis  palpobranini.  3.  Pyronidolis  nasi. 
4.  Transvcrealis  nnsi,  5.  levator  labii  superionB  ct  alie  nasi.  6.  Ijemlor 
Ubii  BUpcrioris.  7.  Levator  anguli  orie.  8.  ZygomaticuB  minor.  9.  Zygo- 
maticua  loajor.  10.  Depressor  anauli  oris.  11.  Depressor  labii  jnferioris. 
12.  Levator  menti.  13,  points  to  buccinator.  14.  Orbicularis  oris.  15. 
Maescter.  16,  17,  18.  Superior,  posterior,  and  aulcrior  auricular.  19,  Pla- 
tysma  myoidcs. 
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the  external  angular  process.     The  inner  margins  of  the  right  Both  frond. 
and  left  frontal  muscles  are  blended  together  for  some  space  l«^io">- 
above  the  root  of  the  nose. 

The    aponeurosis  of  the  occipito-fron talis   (membrana  epi-  Aponeu- 
crania ;  galea  aponeurotica  capitis)  extends  over  the  upper  sur-  ^^^^' 
face  of  the  cranium  uniformly  irom  side  to  side,  without  any 
separation  into  lateral  parts.     It  must  therefore  be  regarded  as  connecting 
a  single  structure,  having  connected  with  it  the  occipital  and  ™^»«^^^*» 
frontal  muscular  strata  above  described,  and  at  the  same  time 
uniting  the  muscles  of  one  side  with  the  other,  and  combining 
their  action. 

Posteriorly,  in  the  interval  between  the  occipital  parts  of  the  attached  to 
muscles,  the  aponeurosis  is  fixed  to  the  occipital  protuberance  and  ^^*P*  **^"** 
curved  line  above  the  trapezius ;  in  front  it  presents  in  the  middle 
an  angular  elongation,  which  intervenes  for  a  short  distance  be- 
tween the  margins  of  the  frontal  muscles  before  they  join ;  la- 
terally, it  has  connected  with  it  the  superior  and  anterior  auricular 
muscles.  In  the  situation  of  the  temporal  ridge  it  loses  the  apo- 
neurotic character,  and  is  continued  over  the  temporal  fascia  to 
the  zygoma  by  a  layer  of  laminated  cellular  membrane.  The 
fibres  are  chiefly  longitudinal,  following  the  direction  of  the  mus- 
cles ;  and  they  will  be  found  distinctly  tendinous  where  they 
receive  the  fibres  of  the  occipital  portions  of  the  muscle. 

The  aponeurosis  is  firmly  connected  with  the  skin  and  sub->  Connected 
cutaneous  eranular  fat  (in  which  several  blood-vessels  and  nerves  ?^®*®^y  ^- 

o  ^  inteff .  • 

ramify)  by  numerous  short  fibro-cellular  bands  ;  and  it  adheres  loosely  w. 
loosely  to  the  subjacent  pericranium,  through  the  medium  of  Pfncro- 
thin  cellular  membrane  devoid  of  fat.  Hence  the  muscles, 
when  thrown  into  action,  move  the  integuments  with  the  apo- 
neurosis (the  hairy  scalp)  on  the  immediate  investment  of  the 
skull.  Hence,  too,  while  they  together  admit  of  being  easily 
and  speedily  stripped  from  the  calvarium,  the  skin  cannot  be 
separated  from  the  aponeurosis  and  muscle  with  facility.  Th($ 
integument  is  likewise  closely  connected  with  the  frontal  portion 
of  the  muscle,  and  the  skin  of  the  forehead  is,  in  consequence, 
folded  or  wrinkled  when  this  contracts. 

Some  anatomists  consider  the  whole  to  be  a  four-headed  muscle,  having 

two  fleshy  portions  behind,  and  two  in  front,  all  connected  by  a  single  layer 

of  aponeurosis,  which  rests  on  tlie  cranium.     Others  view  it  in  a  different 

way,  the  fleshy  parts  being  taken  as  separate  muscles,  and  named  from  their 

R  2 
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position,  the  anterior  one  being  the  "frontal"  muscle,  the  posterior  the 

"  occipital." 
Action  on  Actions. — All  the  muscular  parts  having  one  broad  common  aponeurosis, 

the  eye-  ^jjgy  ^^  together :  their  first  effect  is  to  draw  up  the  eye-brows,  the  next 
tkinofthe  ^  throw  the  skin  of  the  forehead  into  transverse  folds  or  wrinkles;  and 
forehead.       to  move  the  hairy  scalp  backwards  and  forwards,  by  bringing  the  occipital 

and  frontal  parts  of  the  muscle  alternately  into  action. 


MUSCLES  OF  THE  FACE  AND  SIDE  OF  THE  HEAD. 

pivision  The  muscles  of  the  iace  are  easily  and  conveniently  ananged 

into  regions,  j^^  groups,  each  Occupying  what  may  be  called  a  region.  The 
circumference  of  the  orbit  with  the  eye-brow  and  eye-lids  forms 
the  palpebral  region ;  the  side  of  the  nose — the  nasal ;  the 
cheek  or  side-face — the  superior  maxillary;  the  circumference 
of  the  mouth,  and  the  space  between  the  jaws — the  inter- 
maxillary; that  corresponding  with  the  lower  jaw— inferior 
maxillary.  The  interior  of  the  orbit  forms  a  separate  region-* 
the  orbital;  so  does  the  space  round  the  ear— the  auricular; 
that  of  the  temple  and  side  of  the  jaw,  the  temporo-maxillary ; 
finally,  the  region  of  the  pterygo-maxillary  fossa.  In  conse- 
quence of  their  position  and  their  connexion  with  the  aponeu- 
rosis of  the  occipito-frontalis,  the  muscles  of  the  auricle  will  now 
be  examined. 

AURICULAR    REGION. 

Auric  mu**       In  the  space  round  the  external  ear  are  placed  three  small 
men^f      musdes,  which  in  the  human  subject  may  be  considered  rudi- 
mentary, as  they  are  not  required  to  perform  any  action.     They 
are  attached  by  small  tendons  to  the  fibro-cartilage  of  the  ear, 
and  are  quite  superficial. 

Diuection. — These  muscles  are  generally  removed  together  with  the  skin, 
when  their  dissection  is  attempted  in  the  usual  way  by  the  beginner,  who 
seeks  to  expose  the  fleshy  part  first :  better  at  once  reverse  the  process 
—seek  for  the  tendons,  and  take  them  as  guides.  For  this  purpose,  draw 
the  pinna  or  broad  part  of  the  ear  downwards ;  a  very  small  tense  cord  will 
be  felt  under  the  skin,  where  it  is  reflected  from  the  head  to  the  car,  running 
from  above  downwards  to  the  upper  bulging  part  of  the  concha.  This  is 
the  tendon  of  the  attoUens.  Cautiously  divide  the  skin  by  an  incision  drawn 
over  the  tendon  from  below  upwards :  reflect  it  to  each  side,  and  continue 
the  process  thus  upwards  from  the  tendon  to  its  muscular  fibres,  which 
spread  upon  the  temporal  fascia.    Proceed  in  the  same  way  to  expose  the 
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two  other  muscles— <lraw  the  pinna  forwards,  and  the  tendon  of  the  retrahens 
will  be  readily  perceived  where  it  is  inserted  into  the  bulging  part  of  the 
eoncha  behind.  Let  a  hook  be  inserted  into  the  extremity  of  the  helix  at 
the  point  corresponding  with  the  line  of  the  zygoma.  When  the  helix  is 
drawn  backwards,  the  tendon  of  the  attrahens  muscle  is  rendered  tense,  and 
can  be  exposed  and  dissected  as  in  the  previous  instances. 

The  superior  auricular  (fig.  97,*®)  (attollens  auriculam  ;  Alb.  Super,  aur. 
— temporo-auricularis,)  is  the  largest.  It  arises  from  the  apo- 
neurosis of  the  occipito-frontalis,  where  it  expands  on  the  side 
of  the  head ;  its  fibres,  though  delicate,  being  broad  and  radi- 
ated. The  muscle  ends  in  a  compressed  tendon,  which  is  in- 
serted into  the  upper  and  anterior  part  of  the  cartilage  of  the 
ear,  on  the  outer  side  of  the  fossa  between  the  division  of  the 
antihelix. 

Posterior  auricular^"^  (retmhentes  auriculam (tres);  Alb. — mas-  Poster,  aur. 
toido-auricularis). — This  muscle  consists  of  two  or  three  thin 
fasciculi,  ranged  one  over  the  other ;  they  arise  from  the  mas- 
toid process  by  short  aponeurotic  fibres,  and  are  inserted  into 
the  back  part  of  the  concha.  The  fibres  are  much  more  dis- 
tinctly marked  than  in  either  of  the  other  auricular  muscles. 

The  anterior  auricular^^  (zygomato-auricularis)  is  pale  and  Anter.  aur. 
indistinct,  and  varies  much  in  size.     It  is  attached  to  the  thin 
lateral  elongation  of  the   aponeurosis  of  the  occipito-frontalis 
above  the  zygoma,  and  passes  backwards,  to  be  inserted  into  the 
fore-part  of  the  helix- 

To  expose  the  muscles  of  the  front  and  side  of  the  face,  begin  by  making  Dissection, 
an  incision  from  the  vertex  along  the  middle  line  of  the  forehead  and  nose, 
taking  care  that  it  barely  divides  the  skin.  From  this,  two  lines  may  be 
drawn  outwards,  one  over  the  eye-brow  to  the  side  of  the  head,  the  other 
over  the  zygoma  to  the  ear.  The  interval  intercepted  between  these  two 
parallel  lines  may  be  intersected,  midway  between  the  ear  and  orbit,  by  a 
perpendicular  line  drawn  from  one  to  the  other.  A  square  {palpebral  region) 
is  thus  marked  out  over  the  orbicularis  muscle,  the  skin  of  which  should  be 
carefidly  reflected  from  its  borders  and  angles.  The  dissection  is  continued 
from  its  outer  and  upper  border  or  circumference,  the  point  of  the  scalpel 
being  made  to  trace  the  course  of  the  curved  fibres  of  the  muscle  as  far  as 
the  margin  of  the  eye-lids.  The  external  flap  may  then  be  reflected  back 
over  the  ear,  so  as  to  expose  the  temporal  fascia,  artery,  &c.  The  skin,  in 
the  next  place,  is  to  be  carefully  raised  and  dissected  off  the  frontal  muscle, 
from  below  upwards  over  the  forehead  as  far  as  the  vertex. 

The  fibres  of  the  orbicularis,  after  being  carefully  examined,  particularly 
at  the  inner  border  of  the  orbit,  may  now  be  divided  along  the  eye-brow,  so 
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as  to  expose  the  comigator  supercilii ;  and  if  the  lower  border  of  the  orbi- 
cularis  be  raised,  it  will  expose  the  origin  of  the  elevator  of  the  lip,  which 
will  afford  a  guide  to  the  dissection  of  that  muscle,  as  well  as  of  the  common 
elevator  of  the  lip  and  nose,  down  to  their  termination  (ruual  region).  The 
trans versalis  nasi  is  partly  concealed  by  the  latter,  but  it  emerges  from 
under  its  inner  border  as  it  advances  upon  the  side  of  the  nose. 

In  order  to  expose  the  muscles  and  vessels  of  the  lower  part  of  the  face, 
an  incision  may  be  made  from  the  most  prominent  point  of  the  check  down- 
wards to  the  margin  of  the  jaw,  from  which  the  skin  may  be  reflected  back- 
wards off  the  masseter  muscle  and  parotid  gland,  taking  care  not  to  injure 
the  duct  of  the  latter,  or  the  nerves  and  artery  which  accompany  it ;  but  the 
other  flap  of  skin  is  to  be  carried  obliquely  inwards  to  the  lip,  in  the  direc- 
tion of  the  zygomaticus.  By  this  measure,  the  last-named  muscle,  and  the 
levator  anguli  oris,  and  also  the  facial  artery,  will  be  exposed  ;  and,  by  re» 
moving  some  adipose  substance,  the  buccinator  will  be  brought  into  view 
{inter-maxiUary  region).  By  turning  aside  the  elevator  of  the  lip,  the 
second  branch  of  the  fifth  nerve  and  the  infra-orbital  artery  will  be  seen 
emeiging  from  the  foramen  of  that  name. 


shape; 


PALPEBRAL    REGIOK. 

We  have  here  four  muscles,  ^hich  act  on  the  eye-lids,  two 
being  placed  outside  the  orbit ;  viz.  orbicularis  palpebrarum 
and  corrugator  supercilii ;  and  two  within  it,  viz.  levator  palpe- 
bral and  tensor  tarsi. 
Orb.palpcb.  Orbicularis  palpebrarum  (fig.  97,^)  (naso-palpebralis). — This 
muscle  is  situated  at  the  base  of  the  orbit,  forming  a  thin,  flat 
plane  of  elliptic  fibres,  which  is  placed  immediately  under  the 
skin  of  the  eye-lids,  resting  on  the  eye-brow  above,  and  spread- 
ing outwards  somewhat  on  the  temple,  and  downwards  on  the 
cheek.  The  fibres  form  an  ellipsis,  whose  great  axis  extends 
horizontally  across  the  orbit  from  its  inner  angle  to  the  temple, 
and  corresponds  with  the  fissure  between  the  eye-lids ;  all  the 
fibres  describing  concentric  curves,  the  concavities  being  directed 
towards  the  fissure  of  the  lids.  The  only  points  of  fixed  attach- 
ment (to  bone)  which  its  fleshy  fibres  possess  are  at  the  inner 
maigin  of  the  orbit ;  they  are  free  in  the  rest  of  their  extent, 
except  along  the  eye-brow,  where  they  are  blended  with  the 
occipito-frontalis  and  corrugator  supercilii. 

The  tendon  of  the  muscle  (tendo  palpebrarum). — At  the 
inner  commissure  of  the  eye-lids  is  a  small  tendon,  which  is 
often  obscured  by  the  fibres  of  the  muscle,  but  is  rendered 
apparent  by  drawing  the  lids  outwards :  this  tendon  is  about 
two  lines  in  length,  and  one  in  breadth ;  it  is  attached  to  the 


where  con 
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anterior  margin  of  the  lachrymal  groove,  from  which  it  runs 
horizontally  outwards  to  the  inner  commissure  of  the  eye-lids, 
where  it  divides  into  two  thin  fibrous  lamellae,  which  diverge  as 
they  pass  outwards  in  the  substance  of  the  eye-lids,  and  termi- 
nate in  the  tarsal  cartilages.  One  surface  of  the  tendon  is  sub- 
cutaneous, the  other  crosses  the  lachrymal  sac  a  little  above  its 
centre,  and  from  it  a  thin  but  firm  fascia  is  given  ofiT,  which 
spreads  over  the  lachrymal  sac,  and  adheres  to  the  margins  of 
the  groove  which  lodges  it. 

The  muscular  Jibres  are  attached^  1st,  to  the  upper  margin  Attachm.  of 
and  anterior  surface  of  the  tendon  just  described ;   2nd,  to  the  ^^^*  * 
surface  of  the  nasal  process  of  the  superior  maxilla,  near  the 
anterior  margin  of  the  lachrymal  groove ;  8rd,  to  the  nasal  pro- 
cess of  the  frontal  bone.     The  fibres  of  the  orbicularis  muscle  their  direc- 
thus  arising  arch  upwards  and  outwards  in  the  direction  of  the  ^^"' 
eye- brow  and  upper  lid,  and  thence  descend  over  the  external 
angle  of  the  orbit,  returning  to  the  points  above  stated.     The  Paru  in 
anterior  surface  of  the  muscle  is  subcutaneous  in  its  entire  ^^^^^ 
extent,  and  closely  adheres  to  the  skin ;  the  posterior  rests  upon 
the  lower  border  of  the  frontal  muscle  and  the  corrugator,  with 
both  of  which  it  is  intimately  connected ;  farther  down  it  rests 
upon  the  upper  eye-lid  and  the  tarsal  cartilage.     The  lower 
segment  of  the  muscle  rests  on  the  origin  of  the  elevator  of  the 
upper  lip,  and  on  the  zygomatic  muscles;  and  internally,  on 
part  of  the  common  elevator  of  the  lip  and  nose,  and  the  lachry- 
mal sac ;  also  externally  for  a  little  way  on  the  temporal  fascia. 

The  fibres  of  the  orbicularis  are  thin  and  pale  where  they  cor-  Diflference 
respond  with  the  eye-lids;  they  are  also  less  curved;  but  those  offibr^ 
which  rest  on  the  cheek  and  margin  of  the  orbit  are  well  de-  and  division 
veloped.     These  parts  have  been  described  as  two  muscles ;  the  ^^  ^„^ 
former  being  named  "  ciliaris,''  the  latter  "orbicularis  latus."*'*      quence. 

The  corrugator  supercilii  (fronto-superciliaris)  is  a  small  Comig. 
pyramidal  mtlscle,  placed  in  the  eye-brow,  whose  direction  it  *^^!!JStion. 
takes,  being  altogether  concealed  by  the  orbicularis  palpebrarum 
and  occipito-frontalis.  It  arises  from  the  inner  extremity  of  the 
superciliary  ridge  of  the  frontal  bone,  from  which  its  fibres  pro- 
ceed outwards  and  a  little  upwards,  and  end  at  the  middle  of  the 
orbital  arch,  by  becoming  blended  with  those  of  the  orbicularis 
and  occipito-frontalis  lying  between  them  and  the  bone.     Its 

*  This  division  is  mentioned  by  Riolanus  as  usual  among  the  anatomical 
writers  of  his  time. — "  Anthropologia,"  lib.  6,  cap.  10. 
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Attach. to     anterior  surface  is  covered  by  the  muscles  just  named;    the 

°^  posterior  rests  upon  the  frontal  bone  and  crosses  the  frontal 

branch  of  the  ophthalmic  nerve  and  the  accompanying  artery  as 

they  emerge  from  the  orbit;  its  inner  extremity  is  somewhat 

thicker  than  the  external  one,  which  gradually  narrows  to  a  point. 

Lev.  pal-  Levator '  palpebra   (fig.  101,^)  (erbito-palpebralis). — This 

^  ''  slender  muscle  is  concealed,  in  the  greater  part  of  its  extent, 

in  orbit        within  the  orbit ;  it  arises  above  and  before  the  maigin  of  the 

^    *  '       optic  foramen,   from  which  it  passes  forwards  and  outwards, 

mounting  over  the  globe  of  the  eye,  and  separated  from  the  roof 

of  the  orbit  only  by  the  fourth  and  frontal  nerves.     It  is  very 

narrow  and  tendinous  at  its  origin  ;  it  soon  becomes  fleshy  and 

widens ;    finally  it  ends  in  a  broad  fibrous  expansion,  which 

curves  downwards  in  the  substance  of  the  upper  eye-lid,  to  be  in- 

iniert.  to      sertcd  into  the  maigin  of  the  tarsal  cartilage.     This  muscle  lies 

^^^J^    above  the  rectus  superior  and  the  ball  of  the  eye ;  and,  in  the  lid, 

is  placed  between  the  orbicularis  muscle  and  the  tarsal  ligament, 

which  (latter)  separatesit  from  the  mucous  membrane  (conjunctiva). 

Tens,  tarsi.        The  tensor  tarsi — Homer,  (musculus  sacci  lachrymalis,) — ^is 

a  very  thin,  small  muscle,  placed  at  the  inner  side  of  the  orbit, 

resting  against  the  fibrous  covering  of  the  lachrymal  sac  and 

behind  the  tendon  of  the  orbicularis.     Its  fibres  arise  from 

the  posterior  part  of  the  lachrymal  bone,  and  as  they  pass 

forwards  they  divide  into  two  narrow  processes ;  these  diverge, 

cover  the  lachrymal  canals,  and  become  attached  to  the  tarsal 

cartilages  near  the  puncta  lachrymalia. 

This  little  muscle  has  been  described  as  an  offset  of  the  ciliaris  of  both 
lids,  with  which  the  fibres  appear  to  be  continuous  (Theile,  Op.  citat.) — 
It  is  often  indistinct. 
Action  of  Actiofu, — The  corrugator  muscle  being  fixed  by  its  inner  extremity,  draws 

corrng.  sn-     ^^  eye-brow  and  eye -lid  inwards,  and  throws  the  skin  into  perpendicular 
'  lines  or  folds,  as  in  frowning.    The  occipito-frontalis  will,  on  the  contrary, 

elevate  the  brow,  and  wrinkle  the  skin  transyersely ;  which  actions  are  so 
frequently  repeated  by  most  persons,  and  so  constantly  by  some  of  a  par- 
ticular temperament,  that  the  skin  is  marked  permanently  by  lines  in  the 
of  orb.  pal-    situations  just  referred  to.     The  orbicular  muscle  is  the  sphincter  of  the 
P®^!'*  eye-lids.    It  closes  them  firmly,  and  at  the  same  time  draws  them  to  the 

Lev.  palp,  inner  angle  of  the  orbit,  which  is  its  fixed  point  of  attachment.  The  levator 
palpebrsB  is  the  direct  antagonist  of  the  orbicular  muscle ;  for  it  raises  the 
Tens,  tarsi,  upper  eye-lid,  and  uncovers  the  globe  of  the  eye.  The  tensor  tarsi  draws 
the  eye-lids  towards  the  nose,  and  presses  the  orifices  of  the  lachrymal  ducts 
closely  to  the  sur&ce  of  the  globe  of  the  eye.  It  may  thus  facilitate  the  en- 
trance of  the  tears  into  the  ducts,  and  promote  their  passage  towards  the  nose. 
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NASAL    BEGION. 

We  here  find  seyeial  muscles  as  follows : — 

Pyramidalia  nasi  (fig.  97,*  and  98,*)  (naso-fron talis)  rests  on  pyr.  nasi; 
the  nasal  bone,  and  appears  like  a  prolongation  of  the  oceipito* 
frontalis,  with  whose  fibres  it  is  intimately  connected,  as  well  as 
with  those  of  the  corresponding  muscle.      It  extends  from  the 
root  of  the  nose,  where   its   fibres  are  continuous  with   the  continues fr. 
occipito-frontalis,  to  about  half-way  down,  where  it  becomes  ^°**'**' 
tendinous  and  unites  with  the  compressor  nasi.     The  two  pyra- 
midal muscles  diverge  as  they  descend,  leaving  an  angular  in- 
terval between  them,    and  each  terminates  in  a  thin  fibrous 
lamella,  which   covers   the   side  of  the   nose.     At   its   outer 
border  the  fleshy  fibres  are   connected  with  those  of  the  or- 
bicularis  palpebrarum.     It  is  covered  by   the  common  tegu- 
ment^ and  rests  upon  the  nasal  part  of  the  frontal  bone  and 
the  OS  nasi. 

Its  chief  effect  seems  to  be  that  of  giving  a  fixed  point  of 
attachment  to  the  frontal  muscle ;  it  also  wrinkles  the  skin  at 
the  root  of  the  nose. 

The  levator  labii  superiorta  alaque  nasi  (figs.  97,^  and  Lev.com- 
98,*)  (common  elevator  of  the  lip  and  nose)  lies  along  the  side  ™"'*"- 
and  wing  of  the  nose,  extending  from  the  inner  margin  of  the 
orbit  to  the  upper  lip.  It  arises  by  a  pointed  process  from 
the  upper  extremity  of  the  nasal  process  of  the  superior  maxil- 
lary bone,  and  as  it  descends  separates  into  two  fksciculi ;  one 
of  these,  much  smaller  than  the  other,  becomes  attached  to  the 
wing  of  the  nose,  whilst  the  other  is  prolonged  to  the  upper  lip, 
where  it  is  blended  with  the  orbicular  and  elevator  muscles.  It 
is  subcutaneous,  except  at  its  origin,  where  the  orbicularis  pal- 
pebrarum overlaps  it  a  little. 

Compressor  naris  (figs.  97,*  and  98,')  (transversalis  v.  trian-  Compress. 
gularis  nasi). — This  is  a  thin,  small  triangular  muscle,  which  ^*' 
lies  close  upon  the  superior  maxilla  and  the  side  of  the  nose,       ^fs°^* 
the  direction  of  its  fibres  being  transverse  from  without  inwards  tnmsrene. 
and  upwards ;  it  is  concealed  at  its  origin  by  the  proper  elevator 
of  the  lip,  and  is  crossed  by  the  common  elevator.     It  arises 
narrow  and  fleshy  from  the  canine  fossa  in  the  superior  maxillary 
bone,  from  which  its  fibres  proceed  inwards  and  upwards,  gradu- 
ally expanding  into  a  thin  aponeurosis,  which  is  partly  blended 
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with  tliat  of  the  coTTCBponding  muscle  of  the  opposite  side  and 
that  of  the  pyramidaliB  nasi  of  the  same  aide,  and  partly  attached 
to  the  fibro-cartilagc  of  the  nose. 

Beneath  the  common  elevator  of  the  lip  and  ala  of  the  nose, 
and  connected  by  the  lower  end  with  the  origin  of  the  com- 
pressor naris,  will  be  found  a  longitudinal  muscular  slip,  more 
than  an  inch  in  length,  attached  exclusively  to  the  superior 
maxillary  bone.  It  was  named  "rhomboideua"  by  Santorini, 
and  (in  consequence  of  being  attached  only  to  a  bone,  and 
having  therefore  no  action,)  "  anomalus'"  by  Albinus. 

The  depressor  ala  nasi  is  a  small  flat  muscle,  lying  between 
the  mucous  membrane  and  the  muscular  structure  of  the  lip, 
with  which  its  fibres  are  closely  connected.  From  a  depression 
(myrtiform)  near  the  alveolar  border  of  the  superior  maxilla  the 
fibres  ascend  to  terminate  in  the  septum  and  the  ala  of  the 
nose — the  posterior  part  of  each — (fig,  98,^).  The  external 
fibres  curve  forwards  and  downwards  to  the  ala. 

Besides  the  muscles  above  described  there  are  other  muscular 
p-    go  a  fibres  which  cover  the  small  cartilages 

of  the  nose.  They  are  usually  very 
indistinct,  partly  in  consequence  of 
the  close  connexion  of  the  skin  and 
cartilages  of  the  nose,  between  which 
they  lie,  and  the  necessary  removal  of 
a  portion  of  the  short  fibres  when  the 
skin  to  which  they  are  attached  is 
cut  away.  The  muscular  fibres  admit 
uf  being  divided  into  two  distinct 
parts,  as  follows:  — 

Levator  proprius  ala  nasi  poste- 
rior   (dilatator  .nana    poster.)     (fig. 
98,*). — After  the  careful  removal  of 
the   common    elevator    of   the    nose 
and  lip,  this  muscle  will  be  apparent  often  to  the  naked  eye, 
but  always  with  the  aid  of  a  lens.  (Theile.) — Its  fibres  are 


*  llcprcficnts  the  itiuscIgb  of  the  nasal  region,  with  some  of  those  of  the 
lip.  1.  PyramidaliB  nasi.  2.  Levator  labii  Buperioris  al^ue  nasi.  3. 
CompreRBor  naris.  4,  Levator  propriiia  aim  nasi  anterior.  6.  Levator  pro- 
Tirius   alee   nasi   posterior.      6.  Depressor   als   nasi.     7.  Orhioulnns.     7*. 
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attached  to  the  mai^gin  of  the  mounting  process  of  the  superior 
maxillary  bone  and   the  smaller  (sesamoid)   cartilages   of  the 
ala  nasi  on  the  one  hand,  and  to  the  skin  on  the  other. — The  andan- 
anterior  set  of  fibres  {lev,  propr.  alte  nasi  anterior  v.  dilatator  **""''• 
naris  anterior)  (fig.  98,^)  are  interposed  between  the  cartilage  of 
the  ala  and  the  skin,  to  both  of  which  they  are  attached.* 

SUPERIOB    MAXILLABY    REGION. 

Here  are  four  muscles,  viz.  the  elevator  of  the  upper  lip,  the 
elevator  of  the  angle  of  the  mouth,  and  the  two  zjgomatici. 

The  levator  labii  superioris  (fig.  97,^)  (the  proper  elevator  Ley.  labii 
of  the  upper  lip)  extends  from  the  lower  border  of  the  orbit  to  "^P®'-5 
the  upper  lip,  lying  close  to  the  outer  border  of  the  common 
elevator,  with  which  and  the  smaller  zygomatic  muscle  it  is 
blended   inferiorly.      It  arises   immediately  above   the  infra-  origin 
orbital  foramen,  where  its  fibres  are  attached,  partly  to  the  supe-  orbffonun. 
rior  maxillary  bone,  partly  to  the  malar.     Its  direction  is  down- 
wards and  a  little  inwards,  ceasing  at  the  upper  lip,  where  it 
unites  with  the  rest  of  the  muscular  apparatus  of  that  part.     At 
its  origin,  this  muscle  is  overlapped  by  the  orbicularis  palpe- 
brarum, but  its  lower  part  is  subcutaneous ;   it  partly  conceals 
the  levator  anguli  oris,  and  the  compressor  nasi. 

Levator  anguli  oris   (fig.  97,^)  (musculus  caninus). — The  Lev.  ang. 
elevator  of  the  angle  of  the  mouth  lies  beneath  the  preceding,  fromX'T.'^ 
and  partly  concealed  by  it.     It  arises  immediately  below  the  !«*>»  by 
infra-orbital  foramen,  from  the  canine  fossa,  whence  the  name  nerves  and 
caninus,  and  is  inserted  into  the  angle  of  the  mouth.     It  is  ▼e«»el8. 
broader  above  than  below,  and  inclines  outwards  somewhat  as 
it  descends ;  it  lies  at  the  middle  of  the  face,  deeply  behind  the 
outer  border  of  the  elevator  of  the  upper  lip,  escaping  from 
under  it  at  the  lower  end,  in  consequence  of  the  difiTerent  direc- 
tion of  the  two  muscles.     Its  anterior  surface  supports   the 

•  The  muscular  structure  here  described,  or  a  peat  part  of  it,  has  been 
described  and  delineated  under  the  name  "  pinnae  dilatator  '*  by  Santorini. — 
(Obs.  Anat.  cap.  1,  §  14,  and  tab.  1.)  But  in  recent  observations  two  sepa- 
rate muscles  (noticed  in  the  text)  have  been  recognised  by  Professor  Theile,  in 
the  new  ed.  of  "  Sommerring  v.  Baue  d.  menscnlich.  Korpers."  M.  Arnold 
(Tab.  Anat.  fascic.  2,  tab.  8,  figs.  6  and  7)  apparently  connects  the  pos- 
terior muscle  with  the  depressor  alse  nasi,  describing  both  as  one  large 
«  dilatator." 
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iniia*orbital  nerve  and  artery,  which  separate  it  from  the  pre- 
ceding muscle ;  the  posterior  lies  on  the  superior  maxilla  and  on 
the  orbicularis  and  buccinator  muscles,  with  which  and  the  de- 
pressor anguli  oris  its  fibres  become  united. 

The  zygomattci  are  two  narrow  fasciculi  of  muscular  fibres, 

extended  obliquely  from  the  most  prominent  point  of  the  cheek 

to  the  angle  of  the  mouth,  one  being  larger  and  longer  than  the 

Zygom.        other. — Zygomaticus  minor  (fig.  97,  °).     This  irregular  little 

minor  joiua   musclc  arises  from  the  anterior  and  inferior  part  of  the  malar 

lev,  lADllf  *^     , 

bone,  and  inclines  downwards  and  forwards  to  terminate  by  joining 
with  the  outer  margin  of  the  levator  labii  superioris ;  the  junction 
sometimes  occurring  close  to  the  origin  of  the  zygomaticus  minor. 
It  lies  internally  to  the  succeeding  muscle,  but  distinct  from 
coimexion     it  in  the  whole  length,  and  is  sometimes  joined  by  some  fibres 
w.o  .paip.  ^^  ^j^^  orbicularis  palpebrarum ;  or  its  place  may  be  taken  by  a 
muscular  slip  from  this  muscle.     It  may  be  altogether  wanting. 
Zy^m.       —-The  zygomaticus  major^  arises  from  the  malar  bone  near  the 
""^'  zygomatic  suture,  from  which  it  descends,  lying  inferior  and 

external  to  the  smaller  muscle  of  the  same  name,  to  the  angle 
of  the  mouth,  where  it  is  continued  into  the  orbicularis  and 
depressor  anguli  oris.  These  muscles,  at  their  origin,  are  con- 
cealed a  little  by  the  orbicularis  palpebrarum,  but  become  sub- 
cutaneous in  the  rest  of  their  extent.  The  lai^r  one  crosses, 
just  below  its  origin,  a  part  of  the  masseter  and  buccinator 
muscles. 

INFERIOR    MAXILLARY    REGION. 

This  space  contains  three  muscles,  viz.  the  depressor  of  the 

angle  of  the  month,  the  depressor  of  the  lower  lip,  and  the 

elevator  of  the  lower  lip. 

Depress.  Depressor  anguli  oris  (fig.  97,^^)  (triangularis  oris ;  maxillo- 

iuig-  ons ;     labialis). — This  muscle  lies  at  the  side  and  lower  part  of  the  fiice, 

being  extended  to  the  angle  of  the  mouth  from  the  lower  jaw. 

It  arises  from  the  external  surfi9u;e  of  the  inferior  maxillary  bone, 

particularly  from  the  oblique  line  which  is  marked  upon  it.     It 

triangnlar.    is  triangular  in  form ;  the  base  of  the  triangle  corresponding  with 

its  origin,  and  its  apex  with  its  insertion  into  the  angle  of  the 

mouth.     Its  fibres  pass  upwards,  gradually  contracting  so  as  to 

form  a  narrow  process,  which  is  inserted  into  the  angle  of  the 

mouth,  by  becoming  blended  with  the  orbicular  and  great  zygo* 


INTER-MAXILLART  REGION.  263 

matic  muscles,  and  also  with  the  tenDination  of  the  levator 
anguli  oris.  It  is  covered  by  the  skin,  and,  at  its  insertion, 
by  the  zygomaticus  major,  under  which  its  fibres  pass ;  it  con- 
ceals part  of  the  buccinator  and  of  the  depressor  of  the  lower 
lip. 

Depressor  labii  inferioris  (fig.  97,  ^^)  (quadratus  menti;  Depress 
mento-labialis). — ^A  small  square  muscle^  lying  nearer  to  the  '*^"*^- 
symphysis  of  the  chin  than  the  preceding  muscle,  by  which  it  is 
partly  concealed ;  it  arises  from  the  fore  part  of  the  inferior 
maxillary  bone,  and  thence  ascends  to  be  inserted  into  the 
lower  lip,  its  fibres  becoming  blended  with  those  of  the  orbicu- 
laris oris,  and  also  having  previously  united  with  those  of  its 
fellow  of  the  opposite  side.  It  has  mixed  up  with  it  some  of 
the  fibres  of  the  platysma,  and  it  presents  rather  a  peculiar 
appearance  when  dissected,  owing  to  a  quantity  of  yellow 
adipose  matter  being  deposited  in  the  interstices  of  its  fibres. 

Levator  menti  (elevator  labii  inferioris  proprius  —  Co.wper)  Ley.  menti. 
(fig.  97,  ^^)  arises  from  a  slight  pit  a  little  below  the  alveolar 
border  of  the  lower  jaw,  near  the  symphysis.  This  pair  of 
muscles  occupies  the  interval  between  the  two  depressors  of  the 
lower  lip.  They  are  small,  short,  and  somewhat  tapering, 
being  narrow  at  their  point  of  origin,  fiK>m  which  they  increase 
in  breadth  towards  their,  insertion.  They  incline  downwards 
and  a  little  forwards  to  reach  the  tegument  of  the  chin,  into 
which  they  are  inserted. 

Actions, — The  names  of  most  of  the  muscles  included  in  the  three  fore- 
going groups  sufficiently  indicate  their  actions  upon  the  lips,  the  nose,  and  the 
mouth.  It  will  be  found  in  conducting  their  dissection  that  they  are  inti- 
mately connected  with  the  skin  which  covers  them.  Hence  they  are  cnahlcd 
to  give  to  the  face  all  those  changes  of  state  which  are  necessary  for  the  ex- 
pression of  passion  and  feeling. 
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At  each  side  of  the  (ace,  in  the  part  called  the  **  cheek,^^ 
is  a  muscle— the  buccinator,  and  round  the  margin  of  the 
mouth,  one — ^the  orbicularis  oris. 

The  buccinator  (fig.  97,  ^^)  (alveolo-labialis)  is  a  thin  flat  Buccinator; 
plane  of  muscular  fibres,  quadrilateral  in  figure,  occupying  the 
interval  between  the  jaws.     It  is  attached,  by  its  upper  and 
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lower  margins,  to  tbe  alveolar  margins  of  the  maxillary  bones, 
from  the  first  molar  tooth  in  each,  as  far  back  as  the  last; 
and  posteriorly  between  these  bones  it  is  fixed  to  a  narrow  fas- 
ciculus of  tendinous  fibres,  extended  from  the  internal  ptery- 
goid plate  to  the  posterior  extremity  of  the  mylo-hyoid  ridge 
of  the  lower  jaw,  close  to  the  last  dens  molaris.  From  these 
points  the  fibres  are  directed  forwards,  approaching  each  otiier, 
so  that  the  muscle  is  narrowed  and  proportionally  thickened  near 
the  angle  of  the  mouth.  Here  it  lies  beneath  the  other  muscles, 
and  blends  with  them.  The  fibres  near  the  middle  of  the 
muscle  cross  each  other,  those  from  above  entering  into  the  lower 
lip,  and  those  from  below  into  the  upper  one  ;  but  the  higher 
and  lower  fibres  are  directed  immediately  into  the  nearest  lip. 

The  internal  surface  of  the  buccinator  is  lined  throughout  by 
the  mucous  membrane  of  the  mouth ;  the  external  is  covered 
and  supported  by  a  thin  fascia,  which  is  closely  adherent  to  the 
muscular  fibres,  and  is  overlapped  by  the  triangularis  oris,  the 
terminal  fibres  of  the  platysma  myoides,  and  by  the  labial  artery 
and  vein ;  also  by  the  masseter  and  zygomatici,  from  which  it  is 
separated  by  a  quantity  of  soft  adipose  tissue  of  a  peculiar  cha^ 
racter.  Opposite  the  second  dens  molaris  of  the  upper  jaw  its 
fibres  give  passage  to  the  duct  of  the  parotid  gland. 

The  pteryga-maxtllary  ligament  (fig.  105,*). — The  tendinous 
band  connected  with  the  posterior  margin  of  the  muscle  has, 
from  its  attachments,  been  thus  called  ;  one  of  its  surfaces  looks 
towards  the  mouth,  and  is  lined  by  the  mucous  membrane  ;  the 
other  is  separated  from  the  ramus  of  the  jaw  by  a  quantity  of 
adipose  substance ;  the  anterior  border  gives  attachment,  as  has 
been  here  stated,  to  the  buccinator  muscle,  and  the  posterior, 
to  the  superior  constrictor  of  the  pharynx.  It  is  this  connexion 
between  the  muscles  just  named  which  establishes  a  complete 
continuity  of  surface  between  the  cavity  of  the  mouth  and  that 
of  the  pharynx. 

Risorius  (Santorini)  — By  this  name  is  known  a  small  bundle 
of  muscular  fibres  of  varying  size  and  shape,  but  usually  broadest 
at  the  outer  end,  which  commences  over  the  masseter,  and  ex- 
tends transversely  inwards  in  the  fat  of  the  cheek,  to  join  the 
other  muscles  of  the  mouth — usually  the  depressor  anguli  oris 
below  the  angle  of  the  mouth.  It  is  placed  over  (superficial  to) 
the  platysma  where  this  reaches  the  face,  and  crosses  its  fibres, 


■ 
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and  for  these  reasons  was  described  as  a  separate  muscle  by 
Santorini. 

Orbicularis  oris  (fig.  97,^*;  fig.  98,^)  (labialis). — It  belongs  Orb.  orig. 
to  the  class  of  sphincter  muscles,  and  like  them  is  elliptic 
in  its  form,  and  composed  of  concentric  fibres  so  placed  as  to 
surround  the  aperture  of  the  mouth,  but  with  this  peculiarity, 
that  the  fibres  are  not  continued  from  one  lip  into  the  other : 
if  any  fibres  should  be  traceable  from  one  lip  to  the  other, 
they  are  few  and  slender.  The  muscle  is  flat  and  thin ;  its 
inner  surface  being  in  contact  with  the  coronary  artery  of  the 
lips,  labial  glands  and  the  mucous  membrane  ;  the  external  with 
the  skin  and  the  fibres  of  the  different  muscles  which  converge 
towards  the  margin  of  the  mouth.  The  longer  axis  of  the 
ellipse  is  transverse,  so  as  to  correspond  with  the  fissure 
between  the  lips ;  the  curves  described  by  the  fibres  of  the 
upper  segment  look  downwards,  and  those  of  the  lower  one 
upwards.  One  border  of  each  segment  is  free,  and  corresponds 
with  the  red  part  of  the  lip  ;  the  other  is  blended  with  the 
several  muscles  which  converge  to  the  mouth  from  different 
parts  of  the  face.  The  fibres  are  continued  from  these  mus- 
cleSy  insomuch  that  they  might  be  said  to  be  borrowed  from 
them. 

The  fibres  nearest  to  its  margin  continue  uninterruptedly  from  side  to  side 
of  the  mouth ;  but  to  the  outer  part  of  the  muscle  (that  most  remote  from 
the  edges  of  the  lips)  some  special  fibres  are  added.  There  arc  two  sets  of 
these,  connected  with  the  maxillary  bones ;  one  set  or  pair  for  the  upper,  the 
other  for  the  lower  lip  (four  altogether).  They  are  slender  and  arched,  and 
they  resemble  one  another  in  a  great  degree  in  their  arrangement.  Tlius  : 
the  two  bands  of  fibres  for  the  upper  lip  (accessorii  orbicularis  superioris*) 
arise  close  together  above  the  alveolar  border  of  the  superior  maxilla  op- 
posite the  incisor  teeth,  and  arch  outwards,  one  on  each  side,  to  the 
angles  of  the  mouthy  to  join  with  the  other  muscles. 

Those  for  the  lower  lip  (accessorii  orbicularis  ir^eriorisf)  are  separated 
one  from  the  other  by  a  much  larger  interval  than  the  preceding  pair,  and 
rather  are  accessory  to  the  lower  segment  of  the  orbicularis  than  form  a  part 
of  it.  They  are  fixed  to  the  lower  maxilla,  externally  to  the  levatorcs 
menti,  and  arch  outwards  to  the  angles  of  the  mouth  to  join  the  buccinator 
and  the  other  muscles. 


*  Secundus  fibrarum  ordo  (Santorini);  sur-demi-orbiculaires  (Winslow). 
t  Productores  labri  inferioris  (Santorini) ;  accessores  buccinatoris  (Cour- 
celles) ;  les  acccssoires  du  demi-orbiculaire  inferieur  (Winslow), 
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NasQ-la-  To  the  superior  segment  of  the  orbicularis  two  small  fleshy  slips  (luito- 

bialis.  lahiales — Alb.)  descend,  one  on  each  side,  from  the  septum  narium  {€ig.  ^S,^*). 

As  they  diverge  to  the  lip,  these  little  muscles  leave  an  interval  between 
them,  and  at  the  same  place  a  narrow  interspace  likewise  exists  between  the 
accessory  or  external  portion  of  the  orbicularis  above  described.-  This  small 
inter-muscular  interval  corresponds  with  the  groove  on  the  skin  beneath  the 
septum  narium. 

Actiam. — The  aperture  of  the  mouth  is  susceptible  of  considerable  dilata« 
tion  and  contraction;  the  former  being  effected  by  the  different  muscles 
which  converge  to  it,  and  which  may  be  compared  to  retractors  drawing  with 
different  degrees  of  obliquity  the  lips,  or  their  angles,  in  the  direction  of 
their  respective  points  of  attachment.  The  elevators  are  necessarily  placed 
at  the  upper  part  of  the  fiice,  the  depressors  in  the  opposite  situation,  and 
the  proper  retractors  on  each  side ;  and  these  are  the  zygomatici  and  the 
buccinators.  The  buccinators  also  contract  and  compress  the  cheeks  ;  this 
power  is  brought  into  play  when  any  substance  becomes  lodged  in  the  inter- 
val between  them  and  the  jaws.  The  fibres  of  the  muscles  are  then  elon- 
gated and  pressed  outwards ;  but,  when  they  begin  to  act,  they  form  a  flat 
plane,  which  is  pressed  inwards,  and  so  forces  the  substance  back  into  the 
cavity  of  the  mouth.  It  is  obvious  that  the  orbicular  muscle  must  be  the 
direct  antagonist  of  all  those  that  converge  to  it.  When  describing  the 
muscles,  we  may  commence  at  the  lips  as  a  common  point  of  departure,  and 
trace  their  fibres  from  thence  as  they  diverge,  radiating  to  their  respective 
attachments. 

TEMPORO-MAXILLARY    REGION. 

This  space,  extending  from  the  side  of  the  head  to  the  angle 
of  the  jaw,  contains  the  temporal  and  masseter  muscles. 

Diitection, — To  expose  the  masseter  muscle,  and  with  it  the  duct  and 
the  surface  of  the  parotid  gland,  it  will  suffice  to  reflect  back  the  skin  from 
the  lines  of  incision  indicated  in  the  previous  dissections.  In  doing  this, 
a  large  branch  of  the  facial  nerve  will  be  found  accompanying  the  parotid 
duct.  This  will  serve  as  a  clue  to  the  trunk  of  that  nerve,  by  following  it 
back  through  the  substance  of  the  parotid  gland ;  and,  when  the  trunk  is 
found,  there  can  be  no  difficulty  in  pursuing  all  its  branches,  as  they  diverge 
from  that  point  in  three  different  directions  over  the  face  and  side  of  the 
head.  The  superficial  temporal  vessels  are  at  the  same  time  brought  into 
view.  Cut  the  duct  across,  raise  it  and  the  accompanying  piece  of  the 
parotid  gland  together,  and  draw  it  out  towards  the  ear.  This  will  expose 
the  anterior  margin  of  the  gland  and  its  relations  to  the  ramus  of  the  jaw. 
A  little  more  dissection  is  required  to  get  a  view  of  its  posterior  border,  and 
of  its  relations  to  the  parts  deeply  seated  between  the  jaw  and  the  ear. 

The  next  thing  to  be  done  is  to  get  at  the  insertion  of  the  temporal 
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inusclc,  and  at  the  same  time  bring  into  view  the  pterygo-maxillary  region : 
proceed  as  follows : — 

The  ma^setcr  muscle  and  parotid  gland  having  been  examined^  the  parts 
concealed  inside  the  ramus  of  the  jaw  may  be  brought  into  view  in  the  fol- 
lowing way  : — With  a  sharp  chisel  and  mallet  the  zygoma  may  be  divided  at 
both  extremities,  and  the  attachment  of  the  temporal  fascia  to  its  upper 
border  severed.     Tlie  bony  arch,  with  the  masseter  still  connected  with 
ity  may  be  drawn  down  to  the  angle  of  the  jaw,  the  fibres  of  the  latter 
being  at  the  same  time  detached  from  the  ramus.     In  the  next  place,  with 
Hey's  saw,  the  ramus  of  the  jaw  may  be  divided  by  a  perpendicular  cut, 
carried  from  just  before  its  condyle  to  a  level  with  the  alveolar  border,  and 
there  met  by  another  line  canied  forwards  to  the  latter,  so  as  to  insulate  and 
detach  all  that  part  of  it  which  belongs  to  the  coronoid  process.     This  being 
done,  the  piece  of  bone,  with  the  temporal  muscle  attached,  may  be  drawn 
upwards,  so  as  fully  to  expose  the  two  pterygoid  muscles  {pterygo^maxUUtry 
region),  the  internal  maxillary  artery,  the  gustatory  and  dental  nerves,  and 
the  pterygo-maxillary  ligament,  which  gives  attachment  to  the  buccinator 
and  superior  constrictor  muscles. 

The  masseter  (fig.  97,^^)  (zygomato-maxillaris)  is  extended  Masseter. 
from  the  malar  bone  and  the  zygomatic  process  of  the  temporal   ^T?-^" 
to  the  angle  of  the  lower  jaw.     Its  form  is  that  of  an  oblong  tion. 
square ;  its  direction  downwards  and  a  little  backwards.      It  is 
a  thick,  compressed  mass  of  fleshy  and  tendinous  fibres,  ar- 
ranged so  as  to  form  two  bundles,  dififering  in  size  and  direction.  Two  parts; 

The  external^  or  larger  portion  of  the  muscle,  arises  chiefly  external, 
by  thick  tendinous  structures  (which  aflTord  a  large  surface  for  '^*«"^<*nj 
the  origin  of  muscular  fibres)  from  the  lower  border  of  the  malar 
bone,  and  somewhat  from  the  malar  tuberosity  of  the  superior 
maxilla,  from  which  its  fibres  proceed  downw^s,  and  a  little 
backwards,  to  be  inserted  into  the  lower  half  of  the  ramus  of  the 
jaw,  extending  as  far  as  its  angle.     The  internal^  or  smaller  part,  internal 
is,  for  the  most  part,  vertical  in  direction  (some  fibres  inclining  a  foJJJ,^' 
little  forwards),  and,  therefore,  crosses  the  larger  portion.     Con- 
sisting chiefly  of  fleshy  fibres,  it  arises  from  the  lower  border  of 
the  zygomatic  process  of  the  temporal  bone  (reaching  as   fiur 
back  as  its  tubercle),  and  is  inserted  into  the  upper  half  of  the 
ramus  of  the  jaw.     This  part  of  the  muscle  is  concealed,  in  the 
greater  part  of  its  extent,  by  the  larger  portion,  with  which  its 
fibres  become  united  at  their  insertion  ;  part,  however,  projects 
behind  it,  and  is  covered  by  the  parotid  gland. 

The  external  surface  of  the  masseter  muscle  is  covered,  for  the  Stnictures 

m 

most  part,  only  by  the  skin  and  &scia ;  it  is,  however,  over-  *°  *^<*"*««^- 
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lapped  above  by  the  zygomaticus,  below  by  the  platysma,  and 
behind  by  the  parotid  gland,  whose  duct  also  crosses  it ;  the 
branches  of  the  facial  nerve  and  the  transversalis  faciei  artery 
also  rest  upon  it.  Its  inner  sur&ce  overlays  the  buccinator, 
from  which  it  is  separated  by  some  soft  adipose  tissue  ;  also  the 
tendinous  insertion  of  the  temporal  muscle  into  the  coronoid 
process ;  it  is  in  intimate  contact  with  the  ramus  of  the  jaw, 
and  receives  a  nerve  and  artery  which  come  from  within  over 
the  sigmoid  notch  of  the  bone. 

The  temporal  muscle  (temporalis;  temporo-maxillaris ;  cro- 
taphite  —  Winslow)  is  placed  at  the  side  of  the  head,  occupy- 
ing the  whole  extent  of  the  temporal  fossa  ;  it  is  of  considerable 
size,  being  broad,  thin,  and  expanded  above,  where  it  is  at- 
tached to  the  side  of  the  skull,  but  it  becomes  thick,  com- 
pressed, and  narrowed  to  a  point  below,  at  its  insertion.  The 
fibres  of  the  muscle  present  a  radiating  appearance ;  they  are 
concealed  from  view  by  the  temporal  fascia,  which  must  be 
removed  before  they  can  be  seen. 

It  arises  from  the  whole  of  the  temporal  fossa,  its  fibres 
being  implanted  into  all  that  depressed  surface  which  extends 
from  the  external  angular  process  of  the  frontal  bone  backwards 
to  the  root  of  the  mastoid  process,  and  from  the  curved  line 
marked  upon  the  parietal  and  frontal  bones  downwards  to  the 
ridge  on  the  sphenoid  bone  which  separates  the  temporal  fossa 
from  the  zygomatic;  it  likewise  takes  origin  from  the  inner 
surface  of  the  temporal  fascia.  The  fibres  from  this  extensive 
origin  converge  as  they  descend,  some  being  directed  from 
before  backwards,  a  considerable  number  obliquely  forwards, 
whilst  those  in  the  middle  descend  almost  vertically ;  but  all 
terminate  in  a  tendon  whose  fibres,  at  first  radiating  like  those 
of  the  muscle  itself,  gradually  become  aggregated,  so  as  to  form 
a  thick  flat  fasciculus,  which  is  implanted  into  the  inner  sur- 
face as  well  as  the  anterior  border  of  the  coronoid  process  of  the 
lower  jaw-bone.  The  upper  part  of  this  tendon  is  in  a  great 
degree  concealed  by  the  muscular  fibres,  many  of  which  descend 
to  be  implanted  into  its  external  surface,  whilst  the  deep-seated 
fibres  come  forward  from  the  lower  part  of  the  fossa  to  be  at- 
tached to  its  inner  surface ;  the  lower  part,  or  insertion  of  the 
tendon,  is  altogether  concealed  by  the  zygoma  and  the  masseter. 

Between  the  muscle  and  the  temporal  fossa  are  the  deep  tern- 
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poml  arteries  and  the  temporal  nerves  whicb  penetrate  its  sub- 
stance. 

The  temporal  faicia  hy  wliich   the  muscle  is  covered  and  Temponl 
bound  down  ia  a  remarkably  dense  firm  membrane.     It  is  at- 
tached infenorly  to  the  upper  margin  of  the  zygoma,  where  it  iu  con- 
is  separated  from  the  muscle  by  some  loose  adipose  and  cellular  b^e^jloj' 
tissue ;  but  higher  up,  the  fascia  expands,  and  becomes  closely  ^  taiaek; 
connected  with  the  muscular  fibres,  and  is  attached  along  the 
curved  line  bounding  the  temporal  fossa,  where  it  gives  origin 
to  many  of  the  superficial  fibres  of  the  muscle.     The  external 
Bur&ce  of  the  fascia  ia  overlaid  by  the  aponeurosis  of  the  occi-  with  other 
pito-fron talis  muscle,  by   the   orbicularis  palpebrarum ;  more-  '"^^ 
over,  two  muscles  of  the  ear — the  superior  and  anterior — -rest 
upon  it,  and  the  temporal  artery  and  vein,  with  the  ascending 
branches  of  the  fecial  nerve,  cross  it  as  they  pass  up  towards  the 
arch  of  the  skull. 


PTEEVGO-MAXILLAKY    KKGIOM. 

The    internal    pterygoid  ^'B-  ^■*  iwtm. 

moscle  (fig.  99,"  and  100,«)  :     ^  P"^*' 

(pterygoideus  intenus;  pte- 
rygo-maxillaiis  major)  is  di- 
rected to  the  inner  surface  imenLi 
of  the  ramus    of  the  jaw,                                                           miilLi. 
somewhat  as  the  masseter  is    ^ ' 
to  its  oatside  ;  but  it  differs                      ^ 
widely  from  that  muscle   in           - .    ^     ' 
the  extent  of  connexion  with 
the    bone.      It   is   flat  and 
elongated;     its    form,    like 
that  of  the    masseter,  being 

an   oblong  square.     It  ariiti  from  the   pterygoid  groove,  or  Origin. 
fossa,  its  fibres,  tendinous  and  fleshy,  being  attached  to   the 
inner  surface  of  the  external  pterygoid  plate  of  the  sphenoid 


*  A  Tertical  section  having  been  made  through  the  ekull  and  face,  a  little 
)  the  left  of  the  middle  line,  the  two  pterygoid  muscles  are  seen  on  the 
mer  siirfcce,  1.  The  posterior  cutremity  of  the  external  pterygoid  mus- 
le,     S.  Internal  pterygoid,  which  is  exposed  in  nearly  its  whole  length. 
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bone,  &nd  to  the  grooved  surface  in  the  tuberosity  of  the  palate 
bone  vhich  is  insertei]  between  the  pterygoid  plates.     From 
DincUan      these  points  of  attachment  the  muscle  inclines  downwards  with 
J^"""^     an  inclination  backwards,  and  outwaids,  to  be  inserted  into  the 
inner  surface  of  the  ramus  of  the  jaw,  for  about  an  inch  above 
its  angle. 
Aiijoining         The  eitemal  surface  of  the  muscle  above  the  place  of  its  in- 
iinirturet     ggrtJQQ  jg  separated  from  the  ramus  of  the  maxilla  by  the  in- 
ternal lateral   ligament,  and   by  the  internal  maxillary  artery, 
dental  artery  and  nerre ;  and  at  its  upper  part  ia  crossed  by 
the  external  pterygoid  muscle.     Its  inner  surl&cc,  whilst  placed 
in  the  pterygoid  groove,  is  in  contact  with   the   tensor  palati 
moscle,  and  lower  down  with  the   superior  constrictor  of  the 
pharynx. 
External  The  external  pterygoid  mus- 

P^'ys-'i'l:  Fig.  100/  cle   (figs.  99 »;    100')  (ptery- 

goidcusextemus;  pterygo-mai- 
dMp  ntm-  illaris  minor)  is  placed  deeply  in 

^™'  the  zygomatic  fossa,  extending 

ii  horivm-  horizontally  backwards  and  ont* 

'^>  wards  from  the  process  of  that 

name   to  the   condyle  of  the 
lower  jaw.     Its  form  is  somc- 
andtrian-  what  triangular,  its  base  cor- 

^"^^  ~  responding  with  its  origin,  and 

the  apex  with  its  insertion.  The  two  extremities  are  tendinous, 
the  rest  of  the  muscle  being  a  short,  thick,  fleshy  mass,  the 
upper  fibres  of  which  descend  a  little,  and  the  tower  ascend 
as  they  pass  between  their  points  of  attachment,  whilst  those 
Origini  in  the  middle  are  horizontal.  At  its  base  the  muscle  appears 
<two  port!.}  j^  consist  of  two  fasciculi,  separated  by  a  cellular  interval ;  the 
upper  fasciculus  is  attached  to  that  part  of  the  external  sur- 
&ce  of  the  great  wing  of  the  sphenoid  bone  which  is  near 
the  root  of  the  pterygoid  process,  including  the  ridge  sepa- 
rating the  temporal  and  the  zygomatic  fossn  ;  the  other  (the 


*  The  outer  iridc  of  tlio  boned  of  the  face,  nud  a  yan  of  the  skull,  vrith 
the  two  pterygoid  muscles.  These  purlB  have  V*cn  brought  into  view  by 
the  removal  uT  the  zygoma,  and  a  large  portion  of  the  romuE  of  the  lower 
max  ilia,  together  nith  the  masseler  and  temporal  niusclcR,  anil  some 
other  structures.     1.  Exlerual ;  and  2.  Inlcnial  pterygoid. 
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laiger  part)  is  attached  to  the  outer  surface  of  the  external 
pterygoid  plate,  and  to  a  small  part  of  the  tuberosity  of  the 
palate  bone.  It  is  inserted  into  the  fore  part  of  the  neck  of 
the  condyle  of  the  lower  jaw,  and  also  into  its  inter-articular 
fibro-cartilage. 

This  muscle,  from  its  position  iii  the  zygomatic  fossa,  is  con-  Parts  which 
cealed  by  the  coronoid  process  of  the  jaw,  and  the  insertion  of  m,J^,  * 
the  temporal  muscle  ;  but  when  the  masseter  is  removed,  part  of 
it  can  be  seen  between  that  process  and  the  condyle.     Its  ex-  Thoae  in 
temal  surface  is  crossed  by  the  internal  maxillary  artery  and  the  ^^  ^ 
tendon  of  the  temporal  muscle  as  it  passes  to  the  coronoid  pro- 
cess, and  is  further  covered  by  the  masseter ;  the  inner  sur&ce 
rests  against  the  upper  part  of  the  internal  pterygoid  muscle, 
whose  direction  it  crosses,  also  the  internal  lateral  ligament  of 
the  lower  jaw,  and  the  inferior  maxillary  nerve  and  middle  me- 
ningeal artery ;   the  upper  border  is  in  contact  with  the  great 
wing  of  the  sphenoid  bone,  where  it  forms  part  of  the  zygo- 
matic fossa,   and  is  crossed  by  the  temporal  and  masseteric 
nerves.      As  the  pterygoid  muscles  diverge  to  their  destina- 
tions, they  leave  between  them  an  angular  interval,  which  trans- 
mits the  gustatory  and  dental  nerves,  and  the  internal  maxillary 
artery. 

ActUms, — The  lower  jaw  is  elevated  by  the  temporal,  masseter,  and  in- 
ternal pterygoid  muscles,  which  conspire  to  this  end.  If  the  two  first  act 
together,  the  elevation  is  direct ;  but  if  the  two  last  act,  the  obliquity  of 
their  direction  enables  them  to  carry  the  angle  of  the  jaw  a  little  forwards. 
The  triturating  movement  is  performed  exclusively  by  the  external  ptery- 
goid muscles.  If  both  act  together,  they  draw  the  condyles,  and  therefore 
the  whole  jaw,  directly  forwards,  so  as  to  make  the  lower  teeth  project 
beyond  the  upper ;  but  when  only  one  acts  at  a  given  time,  it  draws  the 
corresponding  condyle  forwards,  the  other  remaining  fixed,  and  so  makes  the 
symphysis  of  the  jaw  deviate  to  the  opposite  side.  A  similar  movement  can 
be  given  by  the  corresponding  muscle,  and  the  alternation  of  these  hori- 
zontal motions  constitutes  trituration. 


OTEBITAL    EE6IOK. 

In  the  orbit,  in  connexion  with  the  eye,  and  its  appendages, 
eight  muscles  are  enclosed,  viz.  the  levator  palpebrse,  and  tensor 
tarsi,  together  with  six  muscles  of  the  eye-ball,  namely,  four 
recti  and  two  oblique. 
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DU$«tion. — It  it  here  taken  for  granted  that  the  arch  of  the  ■kull  hag 
been  previously  removed  in  order  to  dissect  the  broin.  Now,  to  gain  a  dear 
view  of  the  contents  of  the  orbit,  it  is  necessary  to  remove  the  greater  part  of 
its  roof,  and  the  whole  of  its  outer  wall.  Wilh  this  intent  the  malar  bone 
may  be  sawed  through  on  a  level  with  the  floor  of  the  orbit,  and  as  far  back 
as  the  sphc no- maxillary  fissure.  The  orbital  plate  of  the.  frontal  should  in 
the  next  place  be  cut  through  with  a  chisel  along  its  inner  third,  and  bade  to 
the  anterior  clinoid  process  ;  this  incision  should  be  continued  aloi^  the 
floor  of  the  middle  fossa  of  the  skull,  close  to  the  outside  of  the  foramen 
rotundum  and  ovale,  and  thence  back  to  the  pars  pctrosa,  so  as  to  cut 
through  the  great  wiog  of  the  sphenoid  bone  and  the  squamous  part  of 
the  temporal  bone.  When  this  has  been  done,  the  whole  may  he  pressed 
down  and  detached,  by  cutting  along  the  base  of  the  skull,  from  within  out- 
wards, the  knife  being  inserted  into  the  fissure  thus  roade.  These  measures 
should  first  be  considered,  and  marked  out  on  the  dried  skull.  A  complete 
lateral  view  is  thus  obtained  of  the  divisions  of  the  fifth  nerve,  of  all  those 
in  the  cavernous  sinus,  as  well  as  of  the  parts  in  the  orbit. 

Puncture  the  optic  nerve  wilh  a  L-oarsc  needle  near  the  globe  of  the  eye, 
and  push  it  on  into  the  letter,  so  as  to  make  a  free  passage  into  it,  through 
which  you  may  convey  a  curved  blow-pipe,  and  with  a  little  air  distend  the 
globe  ;  ligature  the  extremity  of  the  nerve  to  prevent  the  air  from  escaping. 
Draw  the  eye-lids  forward,  fill  them  with  a  little  cotton,  and  apply  a  few 
points  of  suture  along  their  margins.  The  eye-lids  and  the  globe  can  now 
be  drawn  gently  forward,  which  will  put  all  the  muscles  on  the  stretch ;  and 
their  dissection  merely  consists  in  taking  out  cautiously  the  fat  which  fills 
the  orbit. 

BertJi  The  four  recti   muscles  of  the  eye  at  their  origin  surround 

the  optic  uerve,  and  at  their  iusei^ 

their poii-  ^'^-  '**^*  t'on   correspond    with    the    opposite 

*""■  points  of  the  globe  of  the  eye ;  each 

of  them  has  a  double  name,  one  being 

founded  on  its  situation,  the  other  on 

Each  alio  its  ftction,  as  follows:  viz.  rectus  su- 

iJ^^J""  periorvelattollens;  rectu8inferiorv.de- 

pressor  ;  rectus  intemus  t.  adductor ; 

and  rectus  extemus  v.  abductor. 

Super.  The   superior  rectus  (fig.    101,*) 

'""^  arises  close  by  the  foramen  opticum, 


•  The  superior  maxillary  bone,  with  the  orbit  opened  on  the  outer  side  to 
show  the  eye  with  its  muscles.  1.  Levator  palpebm.  2,  3,  4.  Superior, 
inferior,  and  external  recti.  6.  Superior  oblique  represented  by  a  while 
line.     6.  Inferior  oblique. 
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and  beneath  the  levator  palpebrse^ ;  it  curves  over  the  globe, 
and  is  inserted  tendinous  into  the  anterior  part  of  the  scle- 
rotica. 

The  inferior  rectus^ ^  internal  rectus^  and  external  rectus^ ^  ThrtHs  other 
all  arise  by  a  common  tendon,  which  is  attached  to  the  bony  r*^*""**® 

J         ,  '  ^  fc/v^ij    l,y  common 

lamella  that  separates  the  foramen  opticum  from  the  sphenoidal  tendon, 
fissure  ;  but  the  external  rectus  has  another  attachment  besides 
that  of  the  common  tendon.     Its  second  head  arises  from  the  Two  heads 
margin   of  the   sphenoidal    fissure,   near  the   superior  rectus,  ^^j!^*****^'^* 
Between  these  heads  is  a  narrow  interval,  which  gives  trans-  nerves 
mission  to  the  third  and  sixth  nerves  and  the  nasal  branch  of     ^^^"* 
the  fifth.     The  four  recti,  thus  attached  posteriorly,  pass  for- 
wards divei^ging,  and,  after  curving  over  the  middle  of  the  globe 
of  the  eye  (to  which  -they  present  a  flattened  surface)  in  the 
position  implied  by  their  names  respectively,  are  inserted  by  insertion 
short  tendinous  fibres  into  the  fore  part  of  its  sclerotic  coat  *^  ****** 
at  an  average  distance  of  four  lines  from  the  margin   of   the 
cornea. 

In  length   and  breadth  there  are   some   differences  among  DifFer- 
these  muscles.     The  external  rectus  exceeds  the  internal  one  f"^*thand 
in  length.     On   the  other  hand,  the   latter   (internal  rectus)  breadth, 
has  some  advantage  in  width,    being  broader  than   any,    and 
the  superior  one  appears  slightly  the  narrowest  of  all. 

The  superior  oblique  (obliquus  superior  v.  major ;  trochlearis  Super.obliq 
— Cowper)  is  placed  at  the  upper  and  inner  part  of  the  orbit, 
internally  to  the  levator  palpebrae.     It  arises  about  a  line  from 
the  optic  foramen  at  its  upper  and  inner  part.      From  thence, 
this  long  slender  muscle  proceeds  towards  the  internal  angu- 
lar process,  and  terminates  in  a  round  tendon,  which  passes 
through  a  fibro- cartilaginous  ring,  or  pulley  (trochlea)  attached  Thetro- 
to  a  depression  on  the  frontal  bone  at  the  inner  margin  of  the  ^^^ 
orbit.      To   facilitate   movement,   a   delicate   synovial   sheath 
lines  the  contiguous  surfiices  of  the    pulley  and   the   tendon, 
and  they  are  covered  over  by  a  loose  cellular  or  cellulo-fibrous 
membrane.     At  this  point  the  tendon  is  reflected  outwards  and  Change  of 
backwards,  passing  between  the  globe  and  the  superior  rectus,  ^"^^'®"- 
to  be  inserted  into  the  sclerotica,  midway  between  the  superior  insertion, 
and  external  recti  muscles,  and  nearly  equi-distant  from  the 
cornea  and  the  entrance  of  the  optic  nerve. — This  muscle  is 
covered  by  the   roof  of  the  orbit,  the   fourth   nerve   entering 
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Infer,  obliq. 
at  front  of 
orbit; 


oblique  di- 
rection and 
insertion. 


Other  mus- 
cles in  orbit. 


Action  of 
recti. 


Of  obliqni. 


its  upper  sur&ce,  and  beneath  it  lie  tbe  nasal  nerve  and  the 
internal  rectus  muscle. 

The  inferior  oblique  (obliquus  inferior)  is  the  only  muscle 
of  the  eye  which  does  not  take  origin  at  the  bottom  of  the 
orbit.  It  arises  from  a  minute  depression  in  the  orbital  plate 
of  the  superior  maxillary  bone  just  within  the  inferior  margin 
of  the  orbit  and  close  by  the  external  border  of  the  lachrymal 
groove.  The  muscle  inclines  outwards  and  backwards  between 
the  inferior  rectus  and  the  floor  of  the  orbit,  and  ends  in  a  ten- 
dinous expansion,  which  passes  between  the  external  rectus  and 
the  globe  to  be  inserted  into  the  sclerotica,  at  its  external  and 
posterior  aspect. 

Besides  the  six  muscles  here  described  as  the  special  motors 
of  the  globe  of  the  eye,  two  others  are  fsund  within  the  orbit, 
and  have  been  already  described  with  the  muscles  of  the  eye- 
lids, to  which  they  belong,  viz.  the  levator  palpebral  and  tensor 
tarsi  (page  £48). 

Acihnt. — The  four  straight  muscles  are  attached  in  such  a  way  at  opposite 
points  of  the  circumference  of  the  globe  of  the  eye,  that,  when  the  parts  are 
viewed  together  in  their  natural  position,  the  muscles  with  the  globe  repre- 
sent a  pyramid,  whose  summit  i»  at  the  optic  foramen,  and  base  at  the 
points  of  insertion.  Now,  as  these  points  are  anterior  to  the  transverse 
diameter  of  the  globe,  and  as  each  muscle,  to  reach  its  insertion,  curves  over 
the  convexity  of  the  eye,  it  will  be  obvious  that,  when  in  action,  their  eflFect 
must  be  to  turn  or  rotate  the  globe,  so  that  the  cornea  will  be  directed  hy 
them  either  upwards  or  downwards,  outwards  or  inwards,  as  their  names 
severally  express.  This  will  be  better  seen  if  a  needle  he  inserted  into  the 
middle  of  the  cornea,  and  each  muscle  be  pulled  hy  holding  it  with  a  pair  of 
forceps  near  its  origin.  If  any  two  recti  act  together,  the  cornea  will  be 
turned  to  a  point  intermediate  between  those  to  which  they  direct  it  sepa- 
rately. Thus  the  superior  and  external  recti  acting  together  turn  the  cornea 
upwards  and  outwards,  the  inferior  and  internal  recti  downwards  and  in- 
wards. By  this  succession,  combination,  and  alternation  of  action,  the  recti 
are  enabled  to  direct  the  eye  with  the  minutest  precision  to  every  point  in 
the  field  of  view.  Sir  E.  Home  attributes  to  them  also  the  power  of  com- 
pressing the  globe  so  as  to  lengthen  its  antero-posterior  diameter,  thereby 
becoming  the  principal  means  of  its  ac^ustment  to  seeing  at  different  dis- 
tances. 

What  is  the  action  of  the  obliqui  1  They  were  at  one  time  supposed  to 
serve  as  antagonists  to  the  recti,  and  to  draw  forward  the  globe  of  the  eye, 
after  it  had  been  retracted  into  the  orbit  by  the  latter  muscles.  This  cannot 
be  the  case  ;  for  they  exist  in  animals  in  which  the  globe  cannot  be  re- 
tracted, and  they  receive  no  increase  of  devclopement  in  those  which  possess 
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a  large  retractor  muscle  in  addition  to  the  recti.     The  obliqui  were  con-   Involnn- 
sidered  by  Sir  Charles  Bell  to  perform  all  the  involuntarj  and  rcvolnng  ^^  move- 
movements ;  the  recti  all  those  which  are  governed  by  the  will.     When   eye-balL 
volition  is  suspended  in  sleep,  or  during  coma,  the  cornea  is  observed  to  be 
turned  upwards  under  the  upper  eye-lid  ;  and  when  the  lid  descends,  as  in 
winking,  the  globes  revolve  upwards  at  the  same  time,  and  for  a  special  pur- 
pose.    When  the  eye-lid  descends  like  a  curtain  over  the  globe,  it  brings 
down  any  extraneous  matters  which  may  have  lodged  upon   it.     These 
would  necessarily  be  collected  into  a  line  across  the  centre  of  the  cornea 
and  obstruct  vision ;  but,  by  the  reyolving  motion,  the  cornea  is  carried 
upwards  as  the  lid  descends,  and  all  extraneous  matters  are  brushed  away. 

The  opinion  above  noticed  that  the  oblique  muscles  preside  over  the  in-   Objection 
voluntary  movements  of  the  eye  seems  to  have  been  suggested  by  a  theory  tothatview. 
concerning  the  influence  of  the  fourth  nerve,  which  is  distributed  to  the 
superior  one.    And  it  is  liable  to  the  objection  (among  others)  that,  sup- 
posing the  view  respecting  that  nerve  to  be  correct,  .there  is  no  more  reason 
for  attributing  involuntary  movements  to  the  inferior  oblique  than  to  the 
recti,  which  receive  nerves  from  the  same  source.    On  the  whole,  it  appears  Are  rotators 
most  probable  that  these  muscles  produce  the  revolving  movements  which  °^  ^®  ®y®» 
have  been  described,  and  little  more,  and  that  they  may  with  Dr.  Jacob  be 
regarded  as  ^  rotatory  muscles,*'  their  office  being,  when  acting  together,  to 
revolve  the  eye  *^  round  a  longitudinal  axis,  directed  from  the  open  [the  an- 
terior part]  of  the  orbit  to  its  bottom."*    But,  supposing  them  to  act  singly,   and  slightly 
the  axis  would,  in  all  probability,  be  slightly  altered  during  the  rotation.  *^*f*^  *** 
So  that  under  the  influence  of  the  superior  muscle  alone,  while  the  eye- 
ball was  rotated,  the  pupil  would  at  the  same  time  be  directed  to  the  outer 
and  lower  side  of  the  orbit ;  and,  during  the  action  of  the  inferior  oblique, 
the  rotatory  movement  of  the  eye  would  be  attended  with  an  inclination 
of  the  pupil  upwards  and  inwards. 


MUSCLES  OF  THE  NECK. 

The  muscles  of  the  neck  are  numerous,  and  at  first  sight  ap- 
pear to  be  rather  complex  in  their  distribution.  They  may  be 
grouped  into  sets  as  follows : — 


1.  The  muscles  placed  along  the  side  of  the  neck  being,  at  'J     ^        «  .  . 

least  comparatively,    superficial,   viz.    the    platysma  >        *    . 
myoides,  and  stcrno-mastoidcus     .        .        .        .      j 

2.  Those  placed  obliquely  at  the  upper  part  of  the  neck,  )  c  ,  .,, 

viz.  digastricus,  stylo-hyoideus,  stylo-glossus,  stylo-  V  ^ 

pharyngeus j 


♦  "  On  Paralytic,  Neuralgic,  and  other  Nervous  Diseases  of  the  Eye.     By 
Arthur  Jacob,  M.D."  in  Dublin  Med.  Press.    1841. 
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3.  Muscles  placed  towards  the  fore  part,  and  above  the  os  \    Qenio-hvoid 

1*1  11*1  *i*i  1  ■  * 

region. 


OS  \ 

'""1 


Side  of  neck 

qoadri- 

lateral; 

its  limits. 


Two  larger 
triangular 
spaces,  and 
their  bound- 


anes. 


Platysma. 


Cervical 
&Bcia. 

Cervical 
nerves. 

Thelaiger 

anterior 

triangle; 


hyoides,    viz.    mylo-hyoideus,    genio-hyoideus,    hy 
glossus,  gcnio-hyo-glossus,  and  lingualis 

4.  The  muscles  placed  in  front,  lying  beneath  the  os  hy-  \   gterno-hvoid 

oides,  viz.  stcmo-hyoideus,  stemo-thyroideus,  thyro-  V  • 

hyoideus,  crico-thyroideus,  and  omo-hyoideus  .      j 

5.  Those  placed  deeply  at  the  side  and  front  of  the  ver-  \  interior   ver- 

tebral column,  viz.  scalcni,  rectus  lateralis,  rectus  an-  >  *^v^i   „,^^^„ 
•         A     '  ji  11-  (  tebral  region, 

ticus,  major  and  mmor,  and  longus  colli  •         .      ) 

All  these  are  in  pairs  at  each  side. 

D'utection  and  general  view  of  the  Muscles  of  the  Neck, — The  head  being 
allowed  to  hang  over  a  block  placed  behind  the  neck,  and  the  side  of  the 
latter  being  turned  forward,  we  may  proceed  to  examine  it  as  a  separate 
region.  In  this  view  it  presents  itself  to  our  notice  as  a  quadrilateral  space, 
bounded  below  by  the  clavicle,  above  by  the  margin  of  the  jaw,  and  a  line 
continued  back  from  it  to  the  mastoid  process  ;  before,  by  the  median  line, 
extended  from  the  chin  to  the  sternum,  and  behind,  by  another  from  the 
mastoid  process  to  near  the  external  end  of  the  clavicle.  Now,  the  whole 
space  is  divided  into  two  triangles  by  the  stemo-mastoid  muscle,  which 
runs  diagonally  through  its  area.  Each  of  these  requires  a  particular  exami- 
nation ;  for  in  the  upper  triangle,  whose  base  corresponds  with  the  margin 
of  the  jaw,  and  whose  apex  lies  at  the  sternum,  is  lodged  the  carotid  artery ; 
and  in  the  external  and  inferior  space,  the  base  of  which  corresponds  with 
the  clavicle,  the  subclavian  artery  is  placed  in  the  situation  in  which  it  may 
be  compressed  or  tied.  When  proceeding  with  the  dissection,  two  incisions 
may  be  made  through  the  skin  ;  one  directed  transversely  along  the  base  of 
the  lower  maxilla  to  the  mastoid  process  of  the  temporal  bone  ;  the  other 
in  the  course  of  the  stemo-mastoid,  from  the  mastoid  process  to  the  sternum, 
so  that  the  angular  flap  thus  marked  out  may  be  raised  and  reflected  for- 
wards. By  means  of  an  incision  made  along  the  clavicle,  another  flap  of  skin 
may  be  turned  backwards,  and  then  the  platysma  will  be  exposed  in  its  entire 
extent ;  the  direction  of  its  fibres  should  be  carefully  considered  in  reference 
to  the  operation  of  opening  the  jugular  vein.  If  the  point  of  the  lancet  be 
directed  upwards  and  forwards  in  the  course  of  its  fibres,  it  will  merely 
make  a  fissure  between  them,  and  when  withdrawn  they  will  contract  and 
close  over  the  wound  in  the  vein ;  so  that  the  operation  is  rendered  inef- 
fectual, and  probably  an  ecchymosis  will  be  produced.  But  if  it  be  directed 
upwards  and  outwards,  the  fibres  will  be  cut  across  and  retract,  so  as  to  ex- 
pose the  vein  and  the  aperture  made  in  it. 

The  platysma  being  now  reflected,'  the  cervical  fascia  will  be  fully  exposed, 
particularly  if  the  trapezius  be  turned  back.  (See  the  description  with  other 
structures  of  the  same  kind.)  When  the  platysma  is  dissected  off  the 
stemo-mastoid,  we  see  lying  on  it  the  ascending  nerves  of  the  cervical 
plexus,  and  passing  downwards  the  descending  set.  In  the  area  of  the 
intemal  and  superior  triangular  space,  will  be  found  the  os  hyoides  and 
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larynx  and  the  muscles  connected  with  them,  together  with  the  suhmaxillary  parts  in  iu 

gland  and  the  large  hlood-vessels  (carotid  artery  and  jugular  vein)  enclosed  ^^^^^ 
with  the  vagus  nerve  in  a  sheath  which  has  over  it  the  nerves  coursing  to 

the  infra-hyoid  muscles.     A  smaller  triangle  is  recognized  within  the  larger  Smaller 

space  now  descrihed.     It  is  circumscrihed  by  the  digastric  muscle  above,  *n*ngle. 
the  omo-hyoid  below,  and  the  sterno-mastoid  externally. 

The  external  inferior  triangular  space,  which  is  commonly  said  to  be  External 

bounded  by  the  stemo-mastoid,  the  trapezius,  and  the  clavicle,  will  be  found  h^^E^  ^- 

divided  into  two  parts  by  the  omo-hyoideus  passing  across  it.     The  upper  *??  ^  •  '"^ 

division  contains  the  cervical  nerves  and  several  muscles.     The  lower  and  two  parts 

most  important  (supra-clavicular)  part  is  very  small,  and  is,  in  general,  dis-  by  omo- 
tinctly  triangular.     It  is  bounded  by  the  stemo-mastoid  and  omo-hyoid  as     ^°*  * 
its  sides,  and  the  clavicle  as  its  base;  and  contains  the  subclavian  artery 
and  the  brachial  nerves,  with  a  part  of  the  anterior  scalenus  muscle. 
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Two  muscles  are  extended  beneath  the  skin,  along  the  side 
of  the  neck  :  — 

The  platysma  myoides  (fig.  97,^*^)   (latissimus  colli, — Alb.;  Platysma; 
cutaneus;    peaucier)  is  a  flat,  thin  plane  of  muscular  fibres, 
forming  a  fleshy  membrane,  placed  immediately  beneath   the 
skin  of  the  neck.     Its  fibres,  which  are  pale  and  thin  in  their 
entire  extent,  commence  in  the  cellular  tissue,  covering  the 
upper  part  of  the  deltoid  and  pectoral  muscles,  and  thence  pro- 
ceed upward  and  inwards  over  the  clavicle,  and  upon  the  side 
of  the  neck,  gradually  narrowing  and  approaching  the  muscle 
of  the  opposite  side.     They  pass  over  the  margin  of  the  inferior  attached  to 
maxillary  bone ;  some  of  them  adhere  to  its  external  oblique  jj^^^*  ™**" 
line,  becoming  blended  with  the  depressores  labii  inferioris  and 
anguli  oris;   some  incline  inwards  and  minde  with   those  of  blends  with 
the  opposite  platysma  in  front  of  the  symphysis  of  the  jaw,  and  ""■*^*®"' 
even  cross  from  one  side  to  the  other,  those  of  the  right  side 
overlapping  those  of  the  left ;    whilst  others  fiirther  back  are 
prolonged  upon  the  side  of  the  cheek  as  far  as  the  angle  of  the 
mouth,  where  they  become  blended  with  the  muscles  in  that 
situation.     In  some  subjects,  a  few  fibres  may  be  traced  higher  varies  in 
up  on  the  face  to  the  zygomatic  muscles,  or  even  to  the  margin  J^*  ®" 
of  the  orbicularis  palpebrarum. 

The  platysma  is  covered  by  the  skin,  to  which  it  is  con-  Parts  over 
nected  by  cellular  tissue,  usually  called  the  superficial  fascia  of  ^^  ^^^^' 
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tlie  neck.  It  covers  slightly  the  pectoralts  major,  its  upper  or 
claviculiir  portion,  as  well  as  the  clavicular  part  of  the  deltoid, 
and  the  clavicle;  higher  up  it  lies  upon  the  Gtcmo-mastoid 
luuscle,  external  jugular  vein,  the  sheath  of  the  great  cervical 
vessels,  the  submaxillary  gland,  the  labial  artery,  the  body  of 
the  jaw-bone  and  the  side  of  the  cheek. 

The  sterno-cleido-mastoid  muscle  (fig.  102,')  is  extended,  as 
JQ2  ,  it  were,  diagonally  across 

the  side  of  the  neck,  from 
the  top  of  the  sternum  to 
the  mastoid  process  be- 
hind the  ear:  it  is  thick 
and  rounded  at  the  mid- 
dle, so  as  to  be  at  all 
times  prominent,  particu- 
larly when  in  action,  but 
becomes  broader  and  thin- 
f^.  ner  at  its  eitremitiea.     It 

arises   from   the   anterior 
surface    of    the    sternum 
and  the  anterior  and  upper 
part  of  the  clavicle,  at  its 
inner   third,    the   attach- 
ment to  the  former  being  by  a  thick  rounded  fitsciculus  com- 
posed of  tendinous  fibres  at  its  cutaneous  aspect,  the  rest  being 
fleshy.     The  clavicular  portion,  separated  at  first  from  the  pre- 
ceding by  a  cellular  interval,  is  fiat,  and  in  form  somewhat  tri- 
angular ;  it  is  composed  of  fieshy  and  aponeurotic  fibres,  which 
pass  perpendicularly  upwards,  whilst  the  sternal   part  inclines 
backwards  as  it  ascends,  so  that  both  become  inseparably  blend- 
ed, below  the  middle  of  the  neck,  into  a  thick  rounded  muscle, 


*  A  front  view  of  the  muBoIea  of  the  neck,  from  the  base  of  the  lower 
maxilla  to  the  Blcmum  and  ckvic1e«. — Together  with  the  intcgtimcnts,  fascia, 
and  platfsnia,  (which  have  been  removed  from  both  sidcB.)  the  stemo-mastoid, 
atemo-hyoid,  digustric,  and  mylo-hyoid  have  been  detached  on  the  left 
side.  1.  Slctno-mastoid.  S.  Dig»8lric.  3.  Stylo-hyoid.  4.  Stylo-glossuB. 
9.  Btylo-pharyngeus.  6.  Mylo-hyoid.  7.  Oenio-hyoid.  8.  Hyo-glaemis. 
9,  Lingualis,  10.  Sterno-hyoid.  11.  Stcnio-lhyroid.  12.  Thyro-hyoid. 
13.  Omo-hyoid.  14.  Scalenus  anticus.  Ifi.  Scalenus  poeticiu.  16.  Tra- 
pezius.   ]7.  Levator  anguli  ecapuUe. 
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which  is  finally  inserted  into  the  anterior  border  and  external   Insertion, 
surface  of  the  mastoid  process,  and  for  some  way  into  the  rough 
ridge  behind  it,  by  a  thin  layer  of  aponeurotic  fibres. 

The  external  surface  of  the  muscle  is  covered  by  the  platysma  Parts  adr 
in  the  middle  three-fifths  of  its  extent,  its  upper  and  lower  J"**"*- 
portions  being  left  uncovered,  so  that  its  sternal  origin  and  its 
insertion  are  covered  only  by  the  fascia  and  skin ;  part  of  the 
parotid  gland  overlaps  it  superiorly.     In  the  middle  it  is  crossed 
by  the  external  jugular  vein,  and  by  the  ascending  superficial 
branches  of  the  cervical  plexus.     It  rests  on  part  of  the  sterno- 
hyoid and  stemo-thyroid  muscles,  crosses  the  omo*hyoid  muscle, 
covers  the  cervical  plexus  of  nerves  and  great  cervical  vessels  in 
the  lower  part  of  the  neck,  and  in  the  upper  part  the  digastricus 
and  stylo-hyoideus  muscles,  and  spinal  accessory  nerve,  which 
pierces  it. — The  two  stemo-cleido-mastoidei  are  placed  closely  Bothmus- 
together  at  their  sternal  attachment,  whilst  their  insertions  are     ^   ^^'^ 
separated  by  the  whole  breadth  of  the  basis  of  the  skull. 

The  stemo-clcido-mastoid  has  been,  and  indeed  still  occasionally  is,  de-  Described 

scribed  in  anatomical  works  as  two  muscles^  under  the  names  stemo-mas-  8**^o™^*- 

toideus  and  cleido-mastoideus. — The  muscle  varies  much  in  breadth  at  the   i^  varies  in 

lower  end,  the  variation  being  due  altogether  to  the  clavicular  part,  which  in  bxeadth. 

one  case  may  be  as  narrow  as  the  sternal  tendon,  while  in  another  it  reaches 

to  the  extent  of  three  inches  along  the  clavicle.    The  same  part  of  the  muscle 

may  likewise,   when  broader  than   usual,    be  divided   into  several  slips 

separated  by  intervals  near  the  clavicle.     A  band  of  muscular  fibres  has,   Connexion 

in  a  few  instances,  been  found  reaching  from  the  trapezius  to  this  muscle   ^*"  trapezi 

over  the  subclavian  artery ;  their  corresponding  margins  (which  are  usually 

separated  by  a  considerable  but  varying  interval)  have  been  observed  in 

contact.''^ — A  slender  rounded  and  elongated  muscle,  of  about  the  length  of  Rectus  ster- 

the  sternum,  is  from,  time  to  time  to  be  seen  lying  parallel  with  the  outer  '^*■• 

margin  of  that  bone,  and  over  the  inner  part  of  the  pectoral  muscle.     It  is 

fleshy  in  the  middle  and  tendinous  at  both  ends,  and  one  of  these  (the 

superior)  is  attached  to  the  first  bone  of  the  sternum,  in  connexion  with  tlie 

tendon  of  the  stemo-mastoid ;   the  other  is  usually  connected  with  the 

aponeurosis  covering  the  rectus  abdominis  muscle.     It  is  very  rarely  present 

on  both  sides  of  the  same  body.    The  names  rectus  stemalU  and  stemalis 

brutorum  have  been  assigned  to  this  *' occasional*'  muscle. 

Actions. — The  lower  part  of  the  platysma  can  exert  no  action  of  much  Action  of 

platysma; 


*  "  The  Anatomy  and  Operative  Surgery  of  Arteries,"  by  R.  Quain, 
p.  186,  and  plate  25. 
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importance  in  the  human  subject.  The  upper  part  of  the  muscle  may  assist 
in  depressing  the  angle  of  the  mouth ;  and  when  its  action  is  general  the 
skin  of  the  neck  becomes  slightly  creased  or  wrinkled.  When  the  two 
of  gtemo-  itenuMnattoid  muscles  act  together,  they  bow  the  head  forwards ;  but  if 
"""^"^  one  acts  by  itself,  it  is  enabled  by  the  obliquity  of  its  direction  to  turn  the 
head,  and  therefore  the  chin,  to  the  opposite  side.  It  has  been  said  that 
this  muscle  can  draw  the  head  down  to  its  own  side,  approximating  the  ear 
to  the  shoulder.  But,  to  eifect  this,  its  action  must  be  combined  with  that 
of  some  other  muscle,  as  the  splenius  ;  for  then,  as  the  latter  arises  from  the 
spinous  processes,  whilst  the  former  comes  from  the  sternum,  both  con- 
verging to  the  mastoid  process,  the  head  may,  by  their  combined  effort,  be 
drawn  down  to  the  point  intermediate  between  their  attachments,  namely, 
to  the  shoulder. 


SUB-MAXILLARY    REGION. 

Digastric.  The  digastric  muscle  (fig.  102,^^)  (digastricus;  bi venter  max- 

illffi  inferioris, — Alb. ;  mastoido-m  en  talis)  is  placed  in  a  carved 
direction  across  the  upper  part  of  the  neck^  a  little  below  the 
mai^n  of  the  lower  maxillary  bone.     As  its  name  implies,  it 
Twobellies;  consists  of  two  flcshy  bellies^   united  by  a  rounded   middle 
tendon,  each  of  which  parts  has  a  separate  attachment.     The 
their  ori^,  posterior  belly,  which  is  longer  than  the  anterior,  arises  from 
insertion,      ^^  digastric  groove  in  the  temporal  bone  and  the  fore  part  of 
the  mastoid  process :   the  anterior  is  inserted  into  a  rough  de- 
pression at  the  inside  of  the  lower  border  of  the  jaw-bone,  close 
and  middle    to  its  symphysis,  whilst  the  tendon  is  connected  with  the  side 
tendon.        ^^  ^^  ^^  hyoides  by  a  dense  fascia,  and  by  the  fleshy  fibres  of 
the  stylo-hyoideus  muscle*'',  through  which  it  (the  tendon)  passes. 
The  posterior,  or  sub-mastoid  portion,  descends  inwards  and 
forwards,  gradually  tapering  until  it  ends  in  the  tendon ;   the 
anterior,  or  sub-mental  portion,  arising  from  the  tendon,  passes 
upwards  and  forwards,  gradually  widening  towards  its  insertion, 
where  it  is  in  contact  with  the  digastricus  of  the  opposite  side. 
Now,  as  the  side  of  the  os  hyoides  is  beneath  both  points  of 
attachment,  and  nearly  in  the  middle  between  them,  the  fleshy 
bellies,  where  they  end  in  the  tendon,  must  form  an  angle  with 
one  another. 
Paru  ad-  The  anterior  belly,  lying  immediately  under  the  fascia,  rests 

jaoent.         ^^  ^^  mylo-hyoideus  muscle,  and  is  connected  by  dense  fascia 
with  its  fellow  of  the  opposite  side ;  the  posterior  is  covered  by 
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the  mastoid  process  and  the  muscles  arising  from  it,  and  crosses 
both  carotid  arteries  and  the  jugular  vein.  Its  upper  margin 
bounds  the  sub-maxillary  gland.  The  lower  one  forms  one  of 
the  sides  of  the  smaller  anterior  triangle  of  the  neck. 

The  «(y/o-A^ot£i  muscle  (stylo-hyoideus)  (figs.  102,^;  103,*)  stylo- 
lies  close  to  the  posterior  belly  of  the  preceding  muscle,  being  ^y*!*^'  '** 
a  littlb  behind  and  beneath  it.     It  arises  from  the  middle  of  origin; 
the  external  surface  of  the  styloid  process  of  the  temporal  bone,  '^^'^o"- 
from  which  it  inclines  downwards  and  forwards,  to  be  inserted 
into  the  os  hyoides  at  the  union  of  its  great  comu  with  the 
body.     Its  fibres  are  usually  divided  into  two  fasciculi  near  its  Division 
insertion,  for  the  transmission  of  the  tendon  of  the  digastricus.  ^^^  diga»tr. 

Its  upper  part  lies  deeply,  being  covered  by  the  stemo-mastoid  Parts  in 
and  digastric  muscles,  and  by  part  of  the  parotid  gland :    the  *^°***^* 
middle   crosses   the   carotid   arteries;    the    insertion   is  com- 
paratively superficial. 

This  muscle  is  sometimes  wanting;  occasionally  a  second  is  present 
(stylo-hyoideus  alter, — Alb.)  The  position  too  may  be  altered — ^it  has  been 
found  beneath  the  external  carotid  artery  instead  of  over  that  vessel.* 

The  stylo-glossus  (figs.  102,*;  108,*)  lies  highernip,  and  is  Stylo-gl«it. 
also  shorter  than  any  of  the  three  muscles  which  arise  from  the 
styloid  process.     Its  direction  is  forwards  and  a  little  down- 
wards, so  that  it  becomes  nearly  horizontal.     It  arises  from  the  Origin, 
styloid  process  near  its  point,  and  from  the  stylo-maxillary  liga- 
ment, to  which,  in  some  cases,  the  greater  number  of  its  fibres 
are  attached  by  a  thin  aponeurosis,  and  is  inserted  along  the  Insertion, 
side  of  the  tongue,  its  fibres  expanding  somewhat  as  they  become 
blended  with  its  substance;    they  overlay  those  of  the  hyo- 
glossus  muscle,  (the  fibres  of  the  two  slightly  decussating,)  and 
a  few  are  continued  forwards  into  the  lingualis. 

This  muscle  lies  very  deeply  beneath  the  parotid  gland,  and  Parts  in 
between  the  external  and  internal  carotid  arteries. — It  occasi-  ^"***^*" 
onally  is  seen  to  arise  from  the  inner  side  of  the  angle  of  the 
lower  maxilla,  and  cases  have  been  observed  in  which  it  was 
altogether  absent. 

Stylo-pharyngeus  (figs.  102,*;   103,^). — This  is  larger  and  Stylo-phar. 
longer  than   the  other  styloid  muscles,  and  also  more  deeply 

•  The  work  on  Arteries,  above  referred  to,  plate  12,  fig.  6. 
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Origin. 

Passes 
under  con- 
strictor. 

Insertion. 


Parts  in 
contact 


seated ;  it  extends  from  the  styloid  process  downwards,  along 
the  side  of  the  pharynx,  slender  and  round  at  the  upper  part. 
It  art8€8  from  the  inner  surface  of  the  styloid  process,  near  its 
root,  from  which  it  proceeds,  downwards  and  inwards  to  the 
side  of  the  pharynx,  where  it  passes  under  cover  of  the  middle 
constrictor  muscle,  and,  gradually  expanding,  it  detaches  some 
fibres  to  the  constrictors  of  the  pharynx,  and,  having  joined  with 
the  palato-pharyngeus,  ends  in  the  superior  and  posterior  bor- 
ders of  the  thyroid  cartilage. 

The  external  surface  of  the  muscle  is,  in  the  upper  part  of  its 
extent,  in  contact  with  the  styloid  process  and  stylo-hyoideus 
muscle  and  external  carotid  artery ;  in  the  lower,  with  the  mid- 
dle constrictor  of  the  pharynx.  Internally  it  rests  on  the  internal 
carotid  artery  and  jugular  vein ;  but  more  inferiorly  it  is  in  con- 
tact with  the  mucous  membrane  of  the  pharynx.  The  glosso- 
pharyngeal nerve  is  close  to  the  muscle,  and  crosses  over  it  in 
turning  forward  to  the  tongue. 

Actions, — The  styh-hyoidei  and  stylo-pharyngei  conspire  in  elevating  the 
base  of  the  tongue  and  the  bag  of  the  pharynx  at  the  moment  when  deglu- 
tition is  takiag  place,  the  latter  pair  of  muscles  tending  at  the  same  time  to 
widen  the  pharynx.  The  peculiar  mechanism  of  the  digastric  muscles 
enables  them  to  contribute  to  the  elevation  of  the  os  hyoides  also ;  for  when 
the  two  fleshy  parts  contract  together,  they  come  nearly  into  a  straight  line, 
and  thereby  draw  up  the  bone  just  named,  by  means  of  the  connexion  of  the 
middle  tendon  of  the  muscle  with  its  comu.  As  a  preparatory  measure,  the 
mouth  must  be  closed,  and  the  lower  jaw  fixed,  which  is  one  of  the  firet 
steps  in  the  process  of  d^lutition.  If  the  os  hyoides  be  kept  down  by  the 
stemo-hyoideus,  the  anterior  belly  of  the  digastricus  will  serve  to  depress 
the  lower  jaw.  The  stylo-glossi  muscles  retract  the  tongue ;  they  also  act 
on  its  margins,  and  elevate  them ;  if  the  genio-hyo-glossi  (fig.  103,^)  come 
into  action  at  the  same  time,  and  draw  do\vn  its  raph^,  or  middle  line,  its 
upper  surface  will  be  converted  into  a  groove. 


Mylo- 
hyoid, its 
position. 


Origin. 


OEKIO-HYOID    REGION. 

The  mylo'hyoid  muscle  (mylo-hyoideus)  (fig.  102,^)  is  a  flat 
triangular  muscle,  placed  immediately  beneath  the  anterior  belly 
of  the  digastric,  and  extended  from  the  inside  of  the  inferior 
maxilla  to  the  os  hyoides ;  its  base,  or  broader  part,  being  above, 
the  apex  being  below.  It  arises  from  the  mylo-byoid  ridge, 
along  the  inner  surface  of  the  lower  jaw.     The  posterior  fibres 
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incline  obliquely  forwards  as  they  descend  to  be  inserted  into 
the  body  of  the  os  hyoides ;  the  rest  proceed,  with  different 
degrees  of  obliquity,  to  join  at  an  angle  with  those  of  the  cor-  T  he  two 
responding  muscle,  forming,  with  them,  a  sort  of  raph^  along  the  ^®*°' 
middle  line,  from  the  symphysis  of  the  jaw  to  the  os  hyoides. 

The  external  surface  of  the  mylo-hyoid  muscle  (which  in  Paru  in 
the  erect  position  of  the  head  is  inferior)  is  covered  by  the  ^^^^^^' 
digastricus  and  sub-maxillary  gland  and  sub-mental  artery ;  the 
internal,  which  looks  upwards  and  inwards  to  the  mouth,  con- 
ceals the  genio-hyoideus  and  part  of  the  hyo-glossus  and  stylo- 
glossus muscles,  the  ninth  and  gustatory  nerves,  and  the  sub- 
lingual gland  with  the  duct  of  the  sub-maxillary ;  its  posterior 
border  alone  is  free  and  unattache49  and  behind  it  the  duct  of 
the  sub-maxillary  gland  turns  in  its  passage  to  the  mouth. 

The  two  muscles  of  this  name,  by  their  junction  in  front,  and  Both  form 
by  the  inclination  of  the  plane  which  they  form,  support  the  ^^^^ 
mucous  membrane  of  the  mouth  and  the  tongue,  constituting  a 
muscular  floor  for  that  cavity. 

The  genio-hyoid  muscle  (genio-hyoideus)  (fig.  102,^;  fig.  103,  Genio- 
*)  is  a  narrow  muscle,  concealed  by  the  preceding,  and  lying  ^^QJ^^ 
close  to  the  median  line.  It  arises  from  the  inside  of  the  sym* 
physis  of  the  chin  (its  inferior  sub-mental  tubercle),  and  thence 
descends  in  contact  with  the  cprresponding  muscle,  and  increas* 
ing  a  little  in  breadth,  to  be  inserted  into  the  body  of  the  os 
hyoides.  This  pair  of  muscles  lies  between  the  mylo-hyoideus 
and  the  lower  or  free  border  of  the  genio-hyo-glossus. 

The  hyo-glossus  (fig.  102,®)  is  a  flat,  thin  four-sided  band  of  Hyo-glos- 
muscular  fibres,  extended  upwards  upon  the  side  of  the  tongue  "^* 
from  the  lateral  portion  of  the  os  hyoides.     It  arises  from  the  Origin. 
whole  length  of  the  great  comu  of  the  os  hyoides,  and  from  part 
of  the  body  of  that  bone,  and  sometimes  derives  fibres  from  the 
small  comu.     From  this  the  muscular  fibres  incline  upwards  and 
outwards,  (those  from  the  body  of  the  bone  overlapping  the 
others  a  little,)  to  be  inserted  into   the  side  of  the  tongue,  Insertion, 
where  they  expand,  becoming  blended  with  its  substance :  the 
direction  of  this  muscle  is  almost  vertically  upwards,  and  that  of 
the  stylo-glossus  horizontally  forwards,  so  that  they  decussate 
upon  the  side  of  the  tongue. 

The  hyo-glossus  muscle   is   covered  by  the  digastric   and  Parts  ad- 
mylo-hyoid,  and  by  other  structures  just  mentioned  as  lying  J°**^*^* 
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beneath  the  latter  muscle.  It  covers  the  genio-hyo-gloesns  uid 
the  origin  of  the  middle  constrictor  of  the  pharynx,  together  with 
the  liogual  artery  and  glosso-pharyngeal  nerve. 

Until  •  comparatively  lale  period,  the  hyo-glossiis  wus  dc»:rib«il  by  m«- 
tomists  u  three  niUivles  ;  anil  Ibcy  were  named  by  Albinna,  from  the  put 
of  tbc  hyoid  bone  with  wliich  lliey  are  tacli  connected,  basio-glossus,  cctslo- 
gloBEus,  and  chonilru-gloKEus.  The  name  by  which  the  whole,  consitleied  as 
one  muscle,  is  now  ufuallv  known,  wait  suggested  by  Winalow. 

Fig    103.-  The  gemo-hyo-gtotam  (6g.  103, 

'  ^)  is  BO  called  from  its  triple  con- 
nexion with  the  chin,  os  hyoides, 
and  tongue.  The  muscle  forms  a 
flat,  triangular  plane  of  fleshy  fibres, 
placed  vertically  in  the  median  line, 
the  apex  of  the  triangle  being 
represented  by  its  origin  from  the 
inside  of  the  symphysis  of  the 
lower  jaw,  the  base  by  its  insertion 
'  along   the    whole   length    of   the 

tongue  from  its  point  to  its  root,  for  the  Bbres  spread  out 
radiating  like  the  ribs  of  a  fan  ;  one  of  the  sides  (the  lower  one) 
coTTCsponds  with  the  border  which  extends  from  the  symphysis 
to  the  OS  hyoides,  the  other  (upper  and  anterior)  with  the 
fisnum  linguEe.  The  inner  sur&ce  is  in  contact  with  the  coi^ 
responding  muscle,  the  external  being  covered  by  those  last 
described.  It  ariseit  by  a  short  tendon,  from  the  superior  sub- 
mental tubercle  on  the  inner  side  of  the  symphysis  of  the  chin. 
To  this  the  fleshy  fibres  succeed  and  diverge  from  one  another, 
the  inferior  ones  passing  down  to  the  os  hyoides,  above  which 
a  few  are  continued  into  the  side  of  the  pharynx ;  the  anterior 
fibres  are  directed  upwards  to  the  tip  of  the  tongue,  and  the 
rest  proceed  in  different  directions  to  the  under  surikce  of 
the  tongue,  with  which  they  are  blended  in  its  entire  length 
from  base  to  apex. 


*  A  small  part  of  the  skull,  (ineludina  the  styloid  process  of  the  temporal 
bone,)  the  len  half  of  the  inferior  maiilki,  the  os  hyoides,  larynx,  and  a  few 
rings  of  the  trachea,  together  with  the  tongue,  and  several  muscles,  aa  follows  : 
vii.  1.  Stylo-hyoid,  2,  Stylo-glossuB.  3.  Stylo-phiiiyngeus.  5,  Genio-hy- 
oid.  7.  Oenio-hyo-gloMUs.  8.  Thyro-hijoid.  The  hyo-glossus  is  clearly 
seen,  but  it  is  not  numbered. — This  BKeUh  is  inaccurate,  as  regards  the  points 
M  which  the  muscles  are  coMiected  with  the  styloid  process. 
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The  internal  sur&ce  of  the  muscle  is  in  contact  with  that  of 
its  fellow,  from  which  it  is  at  first  separated  towards  the  poste- 
rior part  of  the  tongue  hj  the  fibro-cellular  structure  which  runs 
for  some  way  through  the  middle  of  that  organ,  but  both  become 
closely  adherent  towards  their  termination.  The  external  sur- 
face is  in  contact  with  the  lingualis,  hyo-glossus,  and  stylo-glos- 
sus,  the  sub-lingual  gland,  the  ranine  artery,  and  the  gustatory 
and  motor  nerves  of  the  tongue. 

— ^The  proper  or  "intrinsic'^  lingual  muscles  will  be  described 
with  the  other  structures  of  the  tongue. 

Actions. — The  muscles  that  pass  from  the  jaw-bone  to  the  os  hyoides  are  Action  of 
ordinarily  employed  in  elevating  the  latter,  and  with  it  the  base  of  the  "upra-hyoid 
tongue^  more  particularly  in  deglutition.  The  genio-hyo-glossi,  by  means  of 
their  posterior  and  inferior  fibres,  can  draw  up  the  os  hyoides,  at  the  same 
time  bringing  it  and  the  base  of  the  tongue  forwards,  so  as  to  make  its  apex 
protrude  beyond  the  mouth.  The  anterior  fibres  will,  subsequently,  act  in 
retracting  the  tongue  within  the  mouth.  The  mylo-hyoidei  may  be  com- 
pared to  a  movable  floor  or  bed,  which  closes  in  the  inferior  and  anterior 
part  of  the  mouth,  at  the  same  time  serving  to  sustain  the  body  of  the 
tongue. 

STERNO-HYOID    REGION. 

The  stemo-hyoid  (stemo-hyoideus)   (fig.  102,^^)  lies  at  the  stemo- 
fore  part  of  the  neck,  near  to  the  middle  line,  and  in  part  imme-  ^y^^^ 
diately  beneath  the  skin  and  fascia,  extending  from  the  thoracic 
surface  of  the  sternum  or  the  clavicle  to  the  os  hyoides.     The  Origin 
origin  varies  between  the  sternum,  the  inner  end  of  the  clavicle,  ""^^ 
and  the  ligament  connecting  these  bones  (the  posterior  surface  of 
each).     Thus :  it  will  be  found  to  arise  from  the  sternum  and 
the  posterior  stemo-clavicular  ligaments  ;  from  the  clavicle  and 
the  ligament ;  or  from  the  last-named  bone  only.     It  has  like- 
wise occasionally  connexion  to  a  small  extent  with  the  cartilage 
of  the  first  rib.     It  forms  a  flat,  narrow  band  of  muscular  fibres, 
and  is  inserted  into  the  lower  border  of  the  body  of  the  os  Insertion, 
hyoides. 

The  muscle  is  conceaded  below  by  the  sternum  and  sterno-  Paru  in 
mastoid,  higher  up  only  by  the  skin  and  iascia ;  and  it  lies  on  •^'****^*- 
the  stemo-thyroid  and  thyro-hyoid  muscles,  which  it  partly  con- 
ceals, as  well  as  the  crico-thyroid  membrai^e.     The  inner  border 
is  in  contact  with  that  of  the  corresponding  muscle  towards  the 
middle  of  its  extent,  but  is  separated  from  it  by  an  interval 
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superiorly,  and  usually  by  a  larger  one  near  the  sternum ;  the 
outer  margin  is  in  contact  with  the  omo-hyoideus  near  the  os 
hyoides. — The  muscular  fibres  are^  in  many  cases,  interrupted 
by  a  transverse  tendinous  intersection. 

The  sterno-thyroidf  (stemo-thyroideus;  stemo-thyreoideus, — 
Alb.)  (fig.  102,")  broader  and  shorter  than  the  preceding,  be- 
hind which  it  lies,  arises  lower  down  than  that  muscle,  from  the 
thoracic  suriace  of  the  first  bone  of  the  sternum,  from  which  it 
ascends,  diverging  a  little  from  the  corresponding  muscle,  to  be 
inserted  into  the  oblique  line  on  the  side  of  the  ala  of  the  thy* 
roid  cartilage. 

The  greater  part  of  its  anterior  surface  is  concealed  by  the 

sternum  and  the  stemo-hyoid,  as  well  as  by  the  stemo-mastoid ; 

the  posterior  rests  on  the  vena  innominata,  the  lower  part  of  the 

common  carotid  artery,  the  trachea,  and  the  thyroid  gland.    The 

inner  margin  is  in  close  contact  with  the  muscle  of  the  other 

side  in  the  lower  part  of  the  neck  and  behind  the  sternum. 

This  muscle  is  often  partially  crossed  by  transverse  or  oblique  tendinous 
lines. — At  the  upper  extremity  a  few  fibres  are  often  found  to  blend  with 
the  other  muscles  connected  with  the  same  part  of  the  thyroid  cartilage  (the 
thyro-hyoid  and  inferior  constrictor  of  the  pharynx),  and  it  sometimes  hap- 
pens that  a  few  extend  to  the  os  hyoides. 

Thyro-hyoid  muFcle  (thyro-hyoideus ;  hyo-thyreoideus, — 
Alb.)  (figs.  102,",  and  105,®). — This  appears  like  a  continuation 
of  the  preceding  muscle,  as  it  arises  from  the  oblique  line  on  the 
side  of  the  thyroid  cartilage,  and  thence  passes  up  to  be  inserted 
into  the  lower  border  of  the  great  cornu  and  the  body  of  the 
OS  hyoides  (a  portion  of  each).  Some  fibres  may  be  found  to 
continue  upwards  from  the  stemo-thyroid. — It  is  concealed  by 
the  stemo-hyoid  and  omo-hyoid  muscles,  and  rests  on  the  ala 
of  the  th3rroid  cartilage,  and  on  the  thyro-hyoid  membrane ; 
between  the  latter  structure  and  the  muscle  are  placed  the 
superior  laryngeal  nerve  and  artery  before  they  enter  to  the 
larynx. 

The  crico-thyroid  comes  into  view  with  the  muscles  now 
under  observation.  But,  as  it  belongs  exclusively  to  the  larynx, 
the  account  of  it  will  be  more  fitly  placed  among  the  muscles  of 
that  organ,  with  which  it  is  associated  in  function. — See  the 
description  of  the  larynx. 

The    omo-hyoid    (omo-hyoideus ;    coraco-hyoideus  — ■  Alb. ; 
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scapulo-hyoideus)  (fig.  102,^^)  is  in  structure  a  digastric  muscle,  ii  digastric 
as  it  consists  of  two  bellies,  united  by  a  tendon.     One  of  these 
(the  upper  and  inner  one)  lies  close  to  the  external  border  of  the 
stemo-hyoideus  muscle,  and  is  covered  only  by  the  platysma 
and  fascia ;  the  other  is  deeply  seated,  being  concealed,  in  the 
greater  part  of  its  extent,  by  the  clavicle  and  stemo-mastoid. 
It  arises  from  the  upper  border  of  the  scapula,  near  the  supra-  Origin, 
scapular  notch,  and  from  occasionally,   likewise,  the  ligament 
which  crosses  it.     From  thence  the  muscle,  forming  a  narrow, 
flat  fasciculus,  inclines  forwards  across  the  root  of  the  neck, 
where  it  suddenly  changes  its  direction,  and  ascends  almost  ver- 
tically, to  be  inserted  into  the  lower  border  of  the  os  hyoides,  at  Imertion. 
the  union  of  its  body  and  comu.     The  two  parts  of  the  muscle 
here  described  form  an  angle,  where  they  lie  behind  the  stemo- 
mastoid,  and  are  connected  to  each  other  by  a  tendon,  which 
varies  much  in  length  and  form  in  different  subjects.     The  Middle 
tendon  is  enclosed  within  two  lamellse  of  the  deep  cervical  fascia,  ^"^®"" 
which,  afler  forming  a  sort  of  sheath  for  it,  are  prolonged  down, 
and  become  attached  to  the  cartilage  of  the  first  rib.     It  is  by 
this  mode  of  connexion  that  the  angular  position  of  the  muscle 
is  maintained. 

The  omo-hyoid  crosses  over  the  seal  en  i  muscles,  the  cervical  Parts  ad- 
nerves,  the  sheath  of  the  common  carotid  artery  and  jugular  J®""°fi^- 
vein  with  the  nerves  lying  on  it,  and  the  stemo-thjoroid  and 
thyro-hyoid  muscles.     It  subdivides  the  two  large  triangles  into 
which  the  side  of  the  neck  is  formed  by  the  sterno-mastoid  in 
the  manner  stated  at  page  266. 

Deviations  from  the  ordinary  arrangement  and  size  are  not  uncommon  in  Peculiari- 
the  omo-hyoid.  One  of  the  most  frequent  is  the  decrease  of  the  extent  of  ***•  ®^  ^^ 
tendinous  intersection  which  may  be  found  to  intercept  only  a  few  of  the 
muscular  fibres ;  and  it  may  be  altogether  wanting.  The  muscle  occasionally 
reaches  only  from  the  clavicle  to  the  os  hyoides,  arising  from  the  former 
bone  about  its  middle,  so  that  the  posterior  belly  is  absent.''^  In  one  case, 
on  the  other  hand,  the  posterior  part  alone  was  present,  and  it  was  con- 
nected to  the  hyoid  bone  by  a  band  of  fascia. f 

Actions. — All  the  individuals  of  this  group  of  muscles  take  their  fixed   Actions  of 
point  below,  and  therefore  conspire  in  being  depressors  of  the  larynx  and  os   "^f^^hyoid 

♦  See  "Anatomy  and  Oper.  Surg,  of  Arteries,"  by  R.  Quain,  p.  186. 
plate  XXV. 

t  Ibid.,  plate  iv.  fig.  2. 
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hjoidM,  for  they  dmw  down  ihese  pert*  u  deglutition  ia  being  peffonned. 
Ab  b  preparatory  meafure  lo  awallowing,  the  phuytix  is  dimwn  up,  BO  also  is 
the  OS  hvoides  ;  and,  tnoreovtr,  ar  a  means  of  security,  the  larynx  at  the 
name  moment  is  made  to  ascend,  so  as  lo  be  brought  under  corer  of  the 
epiglottis.  After  the  aFCcnt  has  been  tffccted,  the  parts  do  not  return  to 
their  original  position  by  the  mere  relaxalioQ  of  the  eleTalora;  they  ue 
drawn  down  by  the  action  of  the  five  muscles  ju«  described.  The  thyio- 
hyoideuB  is  the  only  one  of  ihem  that  c«n  act  as  an  elevator ;  for  when  the 
OS  hyoides  ascends,  this  muscle  can  draw  upwards  the  tfajrroid  cartilage 
with  It. 

VEBTEBRAL    REGION    (lATEBAL). 

The  anterior  tcalentu  (scalenus  anticus ;  seal,  prior, — Alb.) 
Fig  104+  (fig-102,'*;  fig.I04,')IiesdeepIy 

at  the  side  of  the  Deck,  behind 
and  beneath  the  sterno-maatoid 
muBcIe.  It  arista  hj  a  flat, 
narrow  tendon,  from  a  rough 
surface  (more  or  less  prominent 
in  different  cases)  on  the  inner 
border  and  upper  surfece  of  the 
first  rib,  Irom  which  its  fleshy 
fibres  ascend  Tcrtically,  to  be 
inarrttd  into  the  anterior  tuber- 
cles of  four  cervical  Tertebrw, 
from  the  third  to  the  sixth  in- 
I  elusive. 
'~  The  muscle  is  partly  covered 

by  the  stemo-mastoid  (a  small  part  only  projecting  behind  its 
outer  border),  and  the  clavicle,  and  is  crossed  by  the  omo- 
byoid.  The  lower  part  separates  the  subclavian  artery  and 
vein;  the  latter  being  in  front  of  the  muscle,  and  the  former 
with  the  brachial  nerves  behind  it.  To  its  inner  side  He  the 
jugular  vein  and  the  branches  of  the  subclavian  artery. 

+  A  small  part  of  the  skull ;  the  cervical  and  a  few  dorsal  vertcbrsB,  and  parts 
of  two  ribs  with  the  deep-seated  muscles,  are  seen  from  before.  After  the 
BCj«ration  of  the  air-tube  and  gullet,  the  skull  was  sawed  upwards  nearly  on 
alme  with  the  fore  part  of  the  spine  to  expose  the  structures  here  represented  ; 
further,  the  scalenus  anticus  and  rectus  anticus  major  were  removed  from 
the  right  aide.  1.  Scalenus  anticus.  2.  Scalenus  roedius.  2*.  Scalenus  pos- 
ticus. 3.  Roct.  capitis  antic,  major.  4.  Rectus  antic,  minor,  fi.  Rectus 
lateralis.     6  and  7.  Longus  colli.    8.  Inler-ti 
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The  middle  scalenus  (scalenus  medius)  (fig.  102,'*;  fig.  104,*)  Middle 
is  larger  and  longer  than  the  preceding  muscle,  from  which  it  is  ■^®"^- 
separated  below  by  the  subclavian  artery,  and  above  by  the 
cervical  nerves,  as  they  issue  from  the  inter-vertebral  foramina. 
It  arises  from  the  first  rib,  a  little  behind  the  anterior  muscle  Origin, 
of  the  same  name,  the  interval  on  the  rib  being  slightly  grooved 
for  the  large  artery  just  named.     The  fleshy  fibres  ascend  along 
the  side  of  the  vertebral  column,  and  are  inserted,  by  tendinous 
processes,  into  the  posterior  tubercles  of  the  last  six,  or,  it  may 
be,  to  all  the  cervical  vertebrae. 

The  middle  scalenus  is  covered  partly  by  the  stemo-mastoid,  Paru  ad- 
and  is  crossed  by  the  clavicle,  the  omo-hyoid  muscle,  and  arte-  ^**®'* ' 
rial  branches.  To  the  inner  side,  and  intervening  between 
this  muscle  on  the  one  hand  and  the  anterior  scalenus  and 
rectus  major  on  the  other,  are  the  cervical  nerves  as  they  issue 
from  the  foramina ;  to  the  outer  side  lies  the  levator  anguli  sca- 
pulas with  the  posterior  scalenus  muscle. 

The  posterior  scalenus   (scalenus  posticus). — This  is  the  Poster, 
smallest   of  the  three  scaleni  muscles,  and  is  deeply  placed  po^u^. 
behind  that  last  described,  in  some  cases  blending  with  it.     It 
arises  by  a  thin  tendon  firom  the  second  rib  between  the  tuber-  Origin. 
cle  and  angle,  and,  after  enlarging  as  it  ascends,  divides  into 
three  or  two  small  tendons,  which  are  fixed  into  the  transverse  Insertion. 
processes  of  as  many  of  the  lowest  cervical  vertebrae  on  their 
posterior  tubercles. 

Two  accessory  or  supernumerary  bundles  of  muscular  fibres  are  occasion-  Occasional 
ally  observed  in  contact  or  connexion  with  the  preceding  muscles,  of  which  ™'^»cl«*' 
they  in  general  appear  to  be  detached  parts.    The  anterior  of  these  (sco/e-  Scalen. 
nui  minimus  of  Albinus),  lying  between  the  anterior  and  the  middle  scalenus,  ™*'*""» 
is  placed  behind  the  subclavian  artery  interposed  between  the  vessel  and  the 
large  nerves.     It  is  but  partially  separated  from  the  anterior  scalenus,  and 
apparently  results  from  the  splitting  of  this  muscle  at  the  lower  end  by  tlie 
passage  of  the  subclavian  artery  through  it.*     The  second  accessory  muscle 
{scalenus  laterality — Alb.)   is  situated  between  the  middle  and  posterior  Scalen. 
scaleni.     After  arising  from  the  second  rib  or  the  first,  it  ends  in  tendons  lateral, 
varying  in  number  in  different  cases,  and  is  connected  to  the  vertebrae  with 
the  two  muscles  between  which  it  lies,  or  close  to  them. 

There  is  much  difference  among  anatomical  writers  of  authority  as  to  Aathors 
the  number  of  these  muscles .f    The  difference  appears  to  depend  chiefly  on  ^^^  **^ 

*  See  the  work  on  arteries  before  referred  to,  p.  161,  and  plate  xxi. 

t  Tlie  scaleni  were  originally  looked  on  as  a  single  muscle  perforated  by 
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the  fact  that  one  or  more  (the  number  varying  in  different  instances)  of  the 
short  clefts  of  the  upper  part  of  the  muscles  happen  occasionally  to  be  con- 
tinued to  the  lower  end,  as  occurs  so  frequently  in  the  muscle  next  behind 
the  scalcni,  viz.,  the  levator  anguli  scapulas.  Something  too  depends  on  the 
degree  in  which  the  cellular  membrane  intervening  between  the  muscular 
bundles  happens  to  be  removed. 

Actiom. — These  muscles  draw  dont'n  the  transverse  processes  of  the  cer- 
vical vertebrae,  and  thereby  bend  that  part  of  the  spinal  column  to  one  side. 
The  inter-transvcrsalcs  ",  and  rectus  lateralis  ',  of  each  side  act  in  the 
same  way,  all  conspiring  to  incline  the  head  as  well  as  the  vertebrsB  late- 
rally. This  movement  may  be  alternated  by  bringing  the  opposite  muscles 
into  action.  If  both  act  together,  the  head  and  spine  will  be  maintained 
erect.  When  the  scalcni  take  their  fixed  points  above,  they  draw  on  the 
first  ribs,  rendering  them  fixed,  as  a  preparatory  step  to  making  a  forcible 
inspiration. 

VERTKBRAL    REGION    (aNTERIOR). 

This  includes  the  muscles  placed  in  front  of  the  spine  upon 
the  cervical  and  upper  dorsal  vertebrse ;  viz.  the  rectus  capitis 
anticus  major  and  minor,  with  the  longus  colli. 

The  rectus  capitis  anticus  major  (fig.  104/)  appears  like  a 
continuation  of  the  anterior  scalenus,  being  prolonged  upwards 
from  the  points  at  which  that  muscle  ceases.  Arising  from  the 
anterior  tubercles  of  the  transverse  processes  of  four  cervical  ver- 
tebra (from  the  third  to  the  sixth  inclusive)  by  so  many  ten- 
dinous processes,  it  ascends,  converging  somewhat  to  the  corre- 
sponding muscle,  and  is  inserted  into  the  basilar  process  of  the 
occipital  bone,  in  front  of  the  foramen  magnum.  It  is  ten- 
dinous and  fleshy  in  its  structure. 

The  anterior  surface  supports  the  pharynx,  the  sympathetic 
nerve,  and  the  great  cervical  vessels,  (the  carotid  artery,  the 


the  subclavian  artery  and  nerves  ( Vesalius,  1.  2.  c.  38) ;  and  the  name  "  tri- 
angular" or  "scalene"  was  applied  to  the  mass  (Spigelius,  1. 4.  c.  7).  Chc- 
selden  speaks  of  one  muscle  dividing  into  two  parts.  Cowper  (Myot. 
reform,  p.  62)  describes  three;  Winslow  (sect.  3.  §  674)  two— but  the  an- 
terior scalenus  of  this  author  consists  of  two  branches  separated  by  the  sub- 
clavian artery  and  the  brachial  nerves;  Albinus  (and  he  is  followed  by 
Soemmerring)  five  —  those  mentioned  in  the  text,  with  the  accessories. 
Haller  (El.  Physiol.  1.  8.  sect.  1.  §  20),  remarked  the  "  anctorum  dis- 
sidia,"  and,  from  his  own  observation,  named  seven.  The  modern  French 
anatomists,  joining  the  middle  and  posterior  muscles,  admit  the  presence  of 
but  two.  While  the  plan  pursued  m  this  work,  which  has  been  modified 
from  Albinus,  accords  with  that  of  Meckel,  Hildebrandt  and  Weber,  and 
more  recent  German  anatomical  writers,  as  well  as,  in  great  part  at  least, 
Sabatier  and  Fyfe. 
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jugular  vein,)  with  the  vagus  nerve,  or  rather  the  sheath  which 
encloses  these.  The  posterior  surface  overlays  part  of  the  longus 
colli,  and  the  rectus  anticus  minor,  also  the  articulation  of  the 
second  with  the  first  vertebra  and  of  the  latter  with  the  occipital 
bone.  The  muscles  of  opposite  sides  are  considerably  nearer 
one  to  the  other  at  their  upper  than  their  lower  extremities. 

The  rectus  capitis  anticus  minor   (fig.  104,*)   is  a  short,  Rect  ant. 
narrow  muscle,  lying  behind  the  superior  part  of  the  preceding,  °"'*°'' 
between  it  and  the  ligament  connecting  the  first  vertebra  to  the  Position, 
occiput.     It  arises  from  the  fore  part  of  the  lateral  mass  of  the  ?"»»"? "^^ 

1  ,,.,«  ,  «.  mBertion. 

atlas  and  a  little  trom  the  root  of  its  transverse  process,  and  is 
inserted  into  the  basilar  process,  between  the  margin  of  the 
foramen  magnum  and  the  preceding  muscle,  but  a  little  farther 
out  than  the  latter. 

The  rectus  lateralis  (fig.  104,^)  is  a  short  flat  muscle  placed  Rect.  later, 
between  the  transverse  process  of  the  atlas  and  the  occipital 
bone.     It  arises  from  the  upper  surface  of  the  transverse  pro-  Origin  and 
cess  of  the  atlas,  and  is  inserted  into  the  jugular  process  of  the  "*"®"*°^ 
occipital  bone. — The  anterior  surface  supports  the  internal  jugu-  Vewels  in 
lar  vein  at  its  exit  from  the  skull,  and  the  posterior  is  in  relation  ^**°**«*- 
with  the  vertebral  artery.    This  little  muscle  and  the  rectus  anti- 
cus minor  may  be  considered  as  completing  the  series  of  inter- 
transversales.® 

Longus  colli. — This  muscle  rests  on   the  fore  part  of  the  Long,  colli, 
spinal  column,  from  the  atlas  to  the  third  dorsal  vertebra.     It  is  Poaition. 
narrowed  and  pointed  at  the  extremities,  but  becomes  wider  along 
the  middle  part ;  it  is  compressed  throughout,  and  appears  to  Three  sets 
consist  of  three  sets  of  fibres,  differing  in  length  and  in  direc-  **^^^'^»- 
tion — two  being  oblique,  the  third  vertical,     a.  The  superior  Super.obliq. 
oblique  portion  (fig.  104,^)  arises,  by  a  narrow,  tendinous  pro- 
cess, from  the  anterior  tubercle  of  the  atlas,  from  which  its 
fibres  descend  obliquely  outwards,  to  be  inserted  into  the  fore 
part  of  the  transverse  processes  of  the  third,  fourth,  and  fifth 
cervical  vertebrse.     b.  The  inferior  oblique,  the  smallest  part  of  infer,  obliq. 
the  muscle,  extends  obliquely  inwards  from  the  transverse  pro- 
cesses of  the  fifth  and  sixth  cervical  vertebrse  to  the  bodies  of 
the  first  three  dorsal,     c.  The  vertical  part  is  placed  altogether  Vert  series. 
on  the  bodies  of  the  vertebrse,  and  is  connected  with  the  two 
preceding  divisions,  which  are  joined  one  to  its  superior  and  the 
other  to  its  inferior  extremity.     It  is  fixed  above  to  the  bodies 
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of  the  second,  third,  and  fourth  cervical  yertebrse ;  and  the  ten- 
dinous and  fleshy  fibres^,  derived  irom  these  attachments,  pass 
vertically  downwards,  to  be  inserted  into  the  bodies  of  the  three 
lower  cervical  vertebrae  and  the  three  upper  dorsal.  The  two 
muscles  of  this  name  are  separated  by  an  interval  inferiorly,  but 
are  joined  one  to  the  other  at  their  superior  extremities.  They 
consist  of  tendinous  and  fleshy  fibres ;  the  former  occupy  the  an- 
terior surface,  particularly  at  the  extremities,  some  being  also 
deep-seated ;  and  the  fleshy  fibres,  which  are  in  general  short, 
Parte  in  are  placed  obliquely  between  them.  These  muscles  support  the 
muBclel  pharynx,  the  oesophagus,  the  sympathetic  nerves,  the  carotid 
arteries,  and  the  eighth  pair  of  nerves. 

Actions. — The  anterior  recti  muscles  are  the  natural  antagonists  of  those 
placed  at  the  hack  of  the  neck.  They  restore  the  head  to  its  natural  position 
when  it  has  been  drawn  backwards  by  the  posterior  muscles,  and,  continuing 
their  effort,  bow  it  slightly  forwards.  Beneath  the  base  of  the  skull,  and  at 
opposite  points,  we  find  short  and  straight  muscles,  two  in  front  (recti 
antici),  two  behind  (rectus  posticus,  m%jor  and  minor),  one  on  each  side 
(rectus  lateralis),  which  are  the  direct  agents  in  the  restricted  motions  that 
take  place  between  the  head  and  the  first  vertebra.  The  horizontal  move- 
ment of  the  head  is  effected  by  the  obliqui,  particularly  by  the  inferior  one. 
It  is  obvious  that,  if  the  inferior  oblique  acted  by  itself,  the  first  vertebra  only 
would  be  rotated  on  the  second,  the  head  remaining  unmoved  ;  but  the  recti 
minores  and  the  superior  oblique  muscle  conspire  to  fix-  the  skull  on  the  first 
vertebra,  and  thereby  communicate  to  it  any  movement  impressed  on  the 
latter  by  the  inferior  oblique  muscle. 

PHARYNGEAL    REGION. 

We  have  here  the  following  muscles  forming  a  hollow  bag, 
open  in  front,  the  pharynx ;  viz.  constrictor  superior,  constrictor 
medius,  constrictor  inferior,  together  with  the  stylo-pharyngeus 
and  palato-pharyngeus. 

Dissection. — After  having  examined  the  sides  and  fore  part  of  the  neck, 
when  you  are  about  to  dissect  the  pharynx,  larynx,  and  soft  palate,  proceed 
as  follows : — Cut  across  the  trachea  and  oesophagus  a  little  above  the  ster- 
num, and  draw  both  together  forwards.  There  then  can  be  no  difficulty  in 
detaching  the  pharynx  from  the  muscles  in  front  of  the  vertebral  column,  as 
they  are  merely  connected  by  loose  cellular  tissue.  When  this  is  done,  a 
piece  of  cloth  should  be  carried  deeply  to  the  base  of  the  skull,  and  drawn 
across  the  pharynx,  to  serve  as  a  retractor  whilst  the  saw  is  being  used. 
The  edge  of  the  saw  should,  in  the  next  place,  be  applied  behind  the  styloid 
processes,  so  as  to  cut  through  the  base  of  the  skull,  from  below  upwards. 
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thereby  deta«biDg  the  face,  with  the  pharynx  and  larynx  all  pendent  troca 
beneath  it.  The  pharynx  should  be  stuifed,  to  render  its  musclca  tense. 
When  its  exterior  is  Bofficiently  exftmined,  a  longitudinal  slit  made  along 
the  middle  line  posteriorly  will  expose  ila  cavity,  and  that  of  the  mouth  and 

The  pbsT^DS  is  extended  from  the  centre  of  itie  base  of  the  Phairm. 
skull  to  the  cBsophaguB,  with  which  it  is  continuous,  and  placed 
in  front  of  the  vertebral  column,  between  the  great  veaaela  of 
the  neck ;  it  is  immediately  behind  the  nasal  fosse,  the  mouth, 
and  larynx.     The  posterior  and  lateral  parts  of  the  phuvnx  are 
loosely  connected  to  the  adjacent  structures  by  cellular  tissue, 
and  anteriorly  it  presents  the  several  apertures  that  lead  into 
the  nose,  mouth,  and  larynx.     Its  structure  is  made  up,  eiter-  Amnge- 
nally,  of  muscular  fibres,  (disposed  in  a  very  peculiar  way,  ^^^^ 
being  formed  into  three  lamellse  on  each  side,  partially  over-  itrncture. 
lapping  one  another,  the  lowest  being  the  most  superficial,)  and, 
internally,  of  mucous  membrane,  prolonged  from  the  mouth  and 
nares.     These  layers  of  muscle  are  called  the  constrictors  of  the 
pharynx;  they  have  likewise  received  other  names,  taken  from 
theii  points  of  attachment,  which  will  be  noticed  in  the  detailed 
description  of  each  muscle.     The  constrictors  form  the  lateral 
and  posterior  boundary  of  the  cavity,  and  as  this  is  continuous  or 
communicates  with  the  nasal  fossae,  the  Connexion 

mouth,  and  the  larynx,  the  anterior  mar-  ^'8-  ^**^*  ionw'™rt 

gins  of  the  muscles  are  connected  on  each  ,  in  front 

aide  successively  with  the  outer  part  of 
the  posterior  nares,  the  boundary  of  the 
mouth,  the  lower  maxilla,  the  tongue, 
the  hyoid  bone,  and  the  large  cartilages 
of  the  larynx.  The  lowest  muscle, 
being  the  most  superficial,  will  most 
conveniently  be  examined  first. 

The  inferior  constrictor  of  the  pha-  Infer,  con- 

rynx  (pharyngis  constrictor  inferior, —  itncior. 

Alb.;  laryngo-pharyngeus, — Fyfe)  (fig.lOS,")  arises  from  the  Origin. 

*  Intended  to  show  the  pharynx  supported  by  a  portion  of  the  base  of 
the  skull,  the  inferior  maxiJla,  (the  ramus  being  removed,)  the  ob  hyoides, 
and  the  larynx.  1.  is  above  the  buccinator  muscle.  2.  placed  on  the 
pterygoid  process,  points  to  the  ptcrygo-maxillary  ligament.  3.  Orbicularis 
oris.  8.  Stylo-pharjmgeoi,  cut  short.  6.  Mylo-hyoid.  8.  Thyro-hyoid. 
0.  Crico-thyroio.     10.  Inferior;   11.  middle;  and  12.  superior  constnctor. 
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Joins  fel- 
low. 

Direction 
of  fibres. 


external  surface  of  the  cricoid  cartilage,  and  from  the  oblique 
ridge  on  the  side  of  the  great  ala  of  the  thyroid.  From  these 
attachments  the  fibres  curve  backwards  and  inwards,  conveiging 
to  those  of  the  corresponding  muscle  of  the  opposite  side,  with 
which  they  unite  along  the  middle  line.  The  direction  of  the 
inferior  fibres  is  horizontal,  concealing  and  overlapping  the  com- 
mencement of  the  oesophagus ;  the  rest  ascend  with  increasing 
degrees  of  obliquity,  and  cover  the  lower  part  of  the  middle 
constrictor. 

The4)uter  surface  of  the  muscle  is  in  contact  at  the  side  of  the 
larynx  with  the  thyroid  body,  the  carotid  artery,  and  the  sterno- 
thyroid muscle,  from  which  last  some  fibres  are  continued  into 
the  constrictor,  where  both  muscles  meet  on  the  th}Toid  carti- 
lage. The  two  laryngeal  nerves  pass  inwards  to  the  larynx, 
close  respectively  to  the  upper  and  lower  margins  of  this  constric- 
tor— one  being  interposed  between  it  and  the  middle  constrictor, 
the  other  between  it  and  the  o&sophagus. 

Wa&  con-  The  inferior  constrictor  was  described  by  the  older  anatomists  as  two 

sidered  two    umgdeg  which  received  various  names,  the  most  appropriate  of  these  beinir 
muscles.  .  itsr  o 

thyro-  or  thyreo  -pharyngeus  and  crico-pharyngeus. 


Parts  in 
contact. 


Middle 
constrictor. 

Origin. 


Blends  with 
fellow. 

Direction 
of  fibres. 


Parts  in 
contact. 


Wasknown 
as  several 
muscles. 


The  middle  constrictor^  (constrictor  medius, — ^Alb. ;  hyo- 
pharyngeus,)  (fig.  105,^*)  smaller  than  the  preceding,  is  tri- 
angular or  fan-shaped.  It  arises  from  the  side  of  the  great 
comu  of  the  os  hyoides,  also  from  its  smaller  cornu.  From  these 
points  of  attachment  the  fibres  proceed  backwards,  diverging 
from  one  another,  and  are  blended  with  those  of  the  correspond- 
ing muscle  along  the  middle  line.  The  lower  fibres  incline 
downwards,  and  are  concealed  by  the  inferior  muscle ;  the  middle 
run  transversely ;  the  rest  ascend  and  overlap  the  superior  con- 
strictor. 

This  muscle  is  separated  from  the  superior  constrictor  by  the 
stylo-pharyngeus  muscle  and  the  glosso-pharyngeal  nerve,  and 
from  the  inferior  constrictor  by  the  superior  laryngeal  nerve. 
Near  its  origin  it  is  covered  by  the  hyo-glossus  muscle,  the 
lingual  artery  being  interposed ;  and  it  covers  the  superior  con- 
strictor, the  stylo-pharyngeus,  the  palato-pharyngeus,  and  the 
mucous  membrane. 

The  portions  of  this  muscle  derived  from  different  places  of  origin  were  at 
one  time  described  as  distinct  muscles,  under  names  taken  from  those  parts, 
€.  g,  cerato-pharyngeus,  chondro-pharyngeus,  &c. 
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Fibres  of  the  middle  constrictor  have  likewise  been  observed  to  arise  from  Peculiari- 
one  of  the  following  parts,  viz.  the  body  of  the  os  hyoides,  the  thyro-hyoid  **®'' 
ligament  (syndesmo-pharyngeus  of  Douglas),  and  the  stylo-hyoid  ligament ; 
and  a  few  are  occasionally  continued  into  it  from  the  gcnio-hyo-glossus  mus- 
cle. The  upper  extremity  of  the  two  middle  constrictors,  where  they  join, 
has  been  found  (Albinus)  connected  to  the  base  of  the  skull  by  a  fibrous 
band. 

The    superior    constrictor    (constrictor    superior,  —  Alb. ;   Super,  con- 
cephalo-pharyngeus,— Fyfe,)  (fig.  105,*«)  is  attached  slightly  '*^*^***'- 
to  the  side  of  the  tongue  (in  connexion  with  the  genio-hyo-  Origin. 
glossus)^  and  to  the  extremity  of  the  mylo-hyoid  ridge,  also  to 
the  pterygo-maxillary  ligament  %  and  the  lower  third  of  the  in- 
ternal pterygoid  lamella.    From  these  different  points  the  fibres 
of  the  muscle  curve  backwards,  becoming  blended  with  those  of  Joins  with 
the  corresponding  muscle  along  the  middle  line,  and  are  also  ®PP®'**®- 
prolonged,  by  means  of  the  posterior  aponeurosis,  to  the  basilar 
process  of  the  occipital  bone.      The  upper  margin  curves  be-  Upper 
neath  the  levator  palati  mollis  and  the  Eustachian  tube,  and  the  ™"8:*^ 
space  intervening  between  this  concave  margin  of  the  constrictor 
and  the  base  of  the  skull  is  closed  by  fibrous  membrane. 

In  contact  with  the  outer  surface  of  this  muscle  are  the  in-  Parte  in 
temal  carotid  artery,  and  the  large  nerves,  as  well  as  the  middle  *^^*^*» 
constrictor,  which  overlaps  a  considerable  portion,  and  the  stylo- 
pharyngeus,  which  enters  to  the  pharynx  between  the  two  con- 
strictors.    It  conceals  the  palato-pharyngeus  and  the  tonsil,  and 
is  lined  by  mucous  membrane. 

This,  like  the  other  constrictors,  has  been  described  as  several  muscles,  Was  de- 

each  separate  origin  being  considered  a  distinct  muscle,  named  usually  by  scribed  as 

prefixing  the  name  of  the  place  of  its  origin  to  the  word  pharyngeus.  muscles. 

Salpingo-pftaryvgeus  (Santorini).     Under  this  name  is  described  a  small  Salpingo- 
muscle,  which  arising  from  the  Eustachian  tube,   as  the  name  implies,  pharyng. 
(o-dXtriyf ,  a  trumpet,)  descends  in  the  interior  of  the  pharynx  towards  its 
back  part,  and,  after  joining  with  the  palato-pharyngeus,  is  lost  in  the  mus- 
cular structure  of  the  cavity.     This  little  muscle  is  often  indistinct,  and  is  Often  want- 
frequently  absent.  ^E- 

By  the  peculiar  mode  of  attachment  of  the  constrictor  muscles,  Ck>n8trict. 
the  bag  of  the  pharynx  is  completed  on  the  sides  and  posteriorly,  ^™  **^* 
and  left  open  in  front;  and  by  the  connexion  of  the  upper  con-  portofphar. 
strictor  with  the  pterygoid  processes,  and  with  the  buccinator, 
(through  the  pterygo-maxillary  ligament,)  a  continuous  smooth 
sur&ce  is  established  from  the  nasal  fossae  and  from  the  commis- 
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sure  of  the  lips  along  the  side  of  the  mouth  and  fauces. — 
Other  muac  Besides  the  constrictors,  we  find  at  each  side,  in  the  pharjmx, 
two  other  muscular  fasciculi.  One  of  these  derived  from  the 
stylo-pharyngeus*,  which  is  insinuated  between  the  adjacent 
borders  of  the  superior  and  middle  constrictor,  has  been 
already  described  (page  271).  The  other,  the  palato-phar 
ryngeus,  lies  more  internally,  and  shall  be  described  with  the 
muscles  of  the  palate  (page  289). 


Actions  of 
preceding 
in  degluti- 
tion. 


General 
view  of 
pharynx. 


Parts  Been 
in  the 
cavity. 


Actions. — The  pharynx  is  drawn  up  when  deglutition  is  about  to  be  per- 
formed, and  at  the  same  time  dilated  in  opposite  directions.  It  is  widened 
from  side  to  side  by  the  stylo-pharyngei,  which  are  farther  removed  from 
one  another  at  their  origin  than  at  their  insertion,  and  can  thereby  draw 
outwards  the  sides  of  the  cavity ;  and  as  the  os  hyoides  and  larynx  are  car- 
ried forwards  in  their  ascent,  the  breadth  of  the  pharynx  from  before  back- 
wards is  also  increased,  inasmuch  as  its  fore  part  is  drawn  in  the  same  direc- 
tion, by  reason  of  its  connexion  with  the  larynx.  When  the  morsel  of  food 
is  propelled  into  the  pharynx,  the  elevator  muscles  relax,  the  bag  descends, 
and  then  the  fibres  of  its  own  muscular  wall  begin  to  contract,  and  force  the 
mass  down  into  the  oesophagus. 

When  we  contrast  the  structure  of  the  pharynx  with  that  of  the  oeso- 
phagus, comparing  the  complex  arrangement  observable  in  the  one  with  the 
simplicity  of  the  other,  we  see  abundant  evidence  of  its  being  intended  for 
something  more  than  a  mere  recipient  and  propellent  of  such  matters  as  are 
to  be  conveyed  to  the  stomach.  It  exerts  an  important  influence  in  the 
modulation  of  the  voice,  in  the  production  of  the  higher  tones  of  which  it  is 
brought  into  action. 

The  description  of  the  muscular  structure  of  the  pharynx  may  be  given 
briefly  as  follows :  it  may  be  considered  as  a  single  muscle,  consisting  of 
two  symmetrical  halves,  united  by  a  raph^  posteriorly  along  the  middle 
line,  the  union  extending  from  the  basilar  process  to  the  (Bsophag:u8.  The 
superior  fibres  curve  downwards  and  outwards,  to  be  fixed  to  the  lower  third 
of  the  internal  pterygoid  plate,  to  the  pterygo-maxillary  ligament,  and  to 
the  mylo-hyoid  ridge  and  side  of  the  tongue  ;  the  middle  set  of  fibres, 
broad,  and  expanded  posteriorly  at  the  line  of  junction,  converge  as  they 
proceed  forwards  to  be  attached  to  the  comu  of  the  os  hyoides  and  the  stylo- 
hyoid ligament,  and  are  so  disposed,  that  part  is  concealed  by  the  succeed- 
ing set,  whilst  others  overlap  the  preceding  muscle.  The  lower  fibres  pro- 
ceed forwards  in  the  same  way,  to  be  attached  to  the  side  of  the  cricoid  and 
thyroid  cartilages.  The  tube  is  thus  shown  to  be  complete  posteriorly  and 
at  the  sides,  being  open  in  front,  where  it  communicates  with  the  nose, 
mouth,  and  larynx. 

When  the  pharynx  is  slit  open,  we  expose  the  cavities  just  mentioned, 
and  the  apertures  which  lead  into  them,  as  well  as  the  orifices  of  the  Eus- 
tachian tubes.     (Fig.  106.) 
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PALATAL    REGION. 

The  soft  or  pendulous  palate  (velum  pendulum  pa lati)  forms  Soft  palate; 
a  partial  and  movable  curtain  between  the  mouth  and  the  pha-  its  position; 
rjnx.     Its  upper  border  is  straight,  and  attached  to  the  pos-  ihape; 
terior  maigin   of  the  palate  bones;   the  lower  presents,  when 
viewed  from  before,  a  curved  or  arched  border  at  each  side,  and 
in  the  middle  a  conical  depending  process,  called  the  uvula,  uvula. 
From  this,  as  from  a  common  point  of  departure,  two  curved 
prominent  lines  will  be  observed  to  extend,  one  at  each  side, 
and  proceed  downwards  and  forwards,  to  the  side  of  the  tongue. 
These  correspond  with  the  lower  or  free  border  of  the  palate, 
and  mark  the  limits  of  the  cavities  of  the  mouth  and  pharynx, 
for  they  represent  a  narrowed  or  constricted  line  between  them, 
which   is    termed  the    isthmus  of  the   fauces.     Farther   back   Isthmus 
two  other  curved  lines  project,   one  at  each  side,  which  also  °   ***^'* 
commence  at  the  uvula,  and  extend  downwards  and  backwards 
along   the   sides   of  the   pharynx.      They  diverge   from   the 
preceding  curved  lines  so  as  to  leave  between  them  an  angular 
interval,   in   which   is  lodged  the  tonsil  or  amygdala.     The  Tonsil. 
curved  lines  here  described  are  usually  called  the  arches   of  Arches  of 
the   palate,   one   pair  being  anterior  to    the   other,   and  also  P^^^' 
more  prominent. 

The  soft  palate  consists  of  five  pairs  of  muscles,  enclosed  by 
mucous  membrane. 

Distection, — ^When  the  pharynx  has  been  dissected  and  examined^  it  may 
be  opened  by  an  incision  along  the  middle  line  or  raph^ ;  this  will  expose 
the  soft  palate  :  let  the  uvula  be  drawn  down  so  as  to  render  it  tense  ;  then 
tbe  small  muscles  of  the  palate  are  at  once  exhibited  by  detaching  tlie  mu- 
cous membrane.  The  levatores  palati  are  brought  into  view  by  merely 
removing  the  mucous  membrane  from  the  posterior  surface  of  the  soft 
palate ;  the  circumflexi  will  be  found  along  the  internal  pterygoid  plates : 
their  aponeuroses,  which  form  the  principal  support  of  the  soft  palate,  will 
be  seen  in  front  by  disseAing  off  a  thick  layer  of  glandular  substance,  which 
is  continued  dovmwards  upon  it  beneath  the  mucous  membrane. 

Levator  palati  mollis   (fig.  106,^). — This  is  a  long,  thin.  Lev.  pal. 

flat  muscle,  which,  after  passing  to  the  interior  of  the  pharynx  enters 

above  the  concave  upper  margin  of  the  superior  constrictor,  oc-  ^°^y^^ 

cupies  the  posterior  sur&ce  of  the  soft  palate.     It  arises  from  Origin. 
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Fig.  106  •  the  eitremity  of  the  petroua  por- 

tion of  the  temporal  bone,  before 
the  orifice  of  the  carotid  canal,  end 
from  the  cartilaginous  part  of  the 
Eustachian  tube.  The  two  mus- 
cles, converging  as  they  descend, 
join  one  wilh  the  other  at  the 
Position  in  middle  of  the  palate,   and   blend 

P^**  with  the  other  structures ;  at  the 

-  game  time  that  they  are  placed 
behind  them  with  the  exception 
of  the  azygos  uvulse  and  some 
fibres  of  the  palato-phoryngeus. 

Olher  This  muscle  has  been  described  by  anatomists  under  the  names  (among 

'''"^^'  olherp)  salpingo-etBpbylinus  and  petro-salpingo-staphjlin,  which  express  ila 

points  of  altachment  naorc  or  less  eomplctely. 

Tpn«irp»-  CircumflexKs,  or  tensor  palati,  (pterygo-staphylinus ;  sphe- 

'"'  no-salpingo-staphylin)  (fig.  106,')  presents  two  portions  which 

Origin.  dlSer  In  their  diieclion  and  relations.     The  muscle  arises  broad 

and  thin  from  the  small   fossa  (navicularis)  at  the  root  of  the 

internal  pterygoid  plate  of  the  splienoid  bone,  from  the  anterior 

sur&ce  of  the  cartilage  of  the  Enstacliian  tube,  and  from  the 

bone  in  immediate  connexion  with  it.     From  these  points  it 

descends  perpendicularly  between  the  internal  pterygoid  muscle 

Chui^  at   and  the  osseous  lamella  of  the  same  name,  and  ends  in  a  ten- 

diretiion.      jpj,^  which  winds  round  the  hamular  process;  there  it  inclines 

Aponenro-    inwsrds,  end  expands  at  the  same  time  into  a  broad  aponeu- 

•*  rosis,  the  fibres  of  which  are  inserted  into  the  transverse  ridge 

IniertioD.     on  the  under  surface  of  the  palate  process  of  the  palate  bone, 

and  on  reaching  the  middle  line  they  unite  with  the  aponeurosis 

of  the  corresponding  muscle  of  the  opposite  side. 

AijgoinT,        Azygos  Mcti/ie  (Morgagni)  (fig.  106,*)  (palato-staphylinus — 

•  The  pharvni  having  been  laid  open  from  behind,  the  conBtricton  were 
tamed  outwards,  and  the  mueoiu  membrane  was  remored  from  them  and 
from  the  soft  palate.  The  posterior  narcs,  the  tongue,  and  the  opening  into 
the  larynx  arc  seen,  together  with  the  following  muscles,  vii. — 1.  Levator 
palati  mollis.  2.  CircnmHexus  pulati.  3.  Aiygos  uvulie.  4.  Tliis  num- 
ber rests  on  the  tongue ;  it  points  to  the  palatoglossus.  0.  Palato-pharyn- 
geus.    6.  Posterior  naris  of  one  side. 
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Douglas)  was  so  called  from  its  having  been  supposed  to  be  a 
single  muscle;  but  there  arc  really  two  thin  fasciculi,  sepa- 
rated by  a  slight  cellular  interval  above,  which  usually  unite 
towards  the  lower  part.  Each  arises  from  the  tendinous  struc- 
ture of  the  soft  palate,  and,  it  may  be,  from  the  pointed  pro- 
cess  (spine)  of  the  palate  plate,  and,  descending  vertically,  be- 
comes blended  with  the  other  structures  in  the  uvula. — The 
muscle  of  the  uvula  lies  behind  the  other  muscles  of  the  soft 
palate. 

Palato-glo88Us,  or  constrictor  isthmi  faucium  (fig.  106,*). —  Pal.-gloss. 
This  small  muscle  inclines  from  the  uvula  forwards  and  out-  J^nsU**^**^ 
wards  in  front  of  the  tonsil  to  the  side  of  the  tongue,  where  it 
may  be  considered  as  inserted.     In  the  soft  palate  some  of  the 
fibres  of  this  little  muscle  are  continued  into  that  of  the  oppo-  Contin.  w. 
site  side,  so  that  the  two  palato-glossi  form  to  a  certain  extent  °PP-™"*^®- 
but  one  muscle.     It  is  merely  covered  by  the  mucous  mem- 
brane, which  it  renders  prominent,  so  as  to  form  the  anterior  Anter.aicli 
arch  of  the  palate.  ''^^^' 

The  palato-pharyngeua  (fig.  106,*)  arches  downwards  and  Palato- 
backwards,  so  as  to  leave  an  angular  interval  between  it  and  the  P^"7"- 
preceding.     It  commences  in  the  soft  palate,  where  the  fibres 
are  separatea  into  two  unequal  parts  by  the  levator  palati  mol- 
lis, and  are  partly  connected  with  the  fibrous  structure  of  the 
palate,   partly   continuous   with    the    muscle   of  the   opposite 
side.     Descending  behind   the    tonsil   into  the  pharynx,   the  is  behind 
palato-pharyngeus  distributes  some  fibres  in  the  pharynx,  and  *®"*^^' 
afler  joining  with  the  stylo-pharyngeus  is  attached  with  it  to 
the  thyroid  cartilage.     This   muscle  forms   the  posterior  and  Poster,  arch 
larger  arch  or  pillar  of  the  velum  palati.  ^  ^^^^' 

Action  of  the  mutclet  in  deglutition. — The  mass  of  food  having,  by  the 
pressure  of  the  tongue  against  the  hard  palate,  been  carried  back  to  the 
fauces,  the  palato-glossi  (the  constrictors  of  the  fauces)  contract  behind  it ; 
the  soft  palate  is  raised  to  some  extent,  and  made  tense  ;  and  the  palato- 
pharyngei  approaching  one  another  nearly  touch  (the  uvula  lying  in  the 
small  interval  between  them),  and  prevent  the  passage  of  the  food  towards 
the  upper  part  of  the  pharynx,  or  the  posterior  nares,  at  the  same  time 
that  they  form  an  inclined  surface  for  its  guidance  into  the  lower  part  of 
the  pharynx,  which  is  raised  to  receive  the  mass  by  elevator  muscles  already 
described  (page  286).  The  concurrent  elevation  of  the  larynx,  and  closing 
down  of  the  epiglottis  over  the  entrance  to  the  air-tube,  have  likewise  been 

previously  noticed  (page  278). 

u 
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MUSCLES    OF    THE    BACK. 

The  muscles  placed  along  the  posterior  part  of  the  trunk  are 
found  to  be  arranged  in  layers,  or  strata,  placed  one  over  the 
other,  and  differing  materially  in  extent,  attachments,  and  use. 
The  superficial  muscles  are  so  broad  as  to  cover  all  the  others  ; 
and,  as  their  extent  is  considerable,  their  number  is  proportion- 
ably  diminished,  being  only  two,  viz.  the  trapezius  and  latissi- 
mus  dorsi.  We  shall  here  place  them  in  the  order  in  which  we 
find  them  in  our  dissections,  proceeding  firom  the  tegument  to 
the  spine  and  ribs.  Those  in  each  group  or  layer  diminish  in 
size  as  they  increase  in  number. 

In  the  first  layer  are  the  trapezius  and  latissimus  dorsi. 

In  the  second,  the  rhomboidei  and  levator  scapulae. 

In  the  third,  the  splenii  and  serrati  postici. 

In  the  fourth,  the  erector  spinse,  sacro-lumbales,  longissimus 
dorsi,  cervicalis  ascendens,  transversalis  colli^  trachelo-mastoi- 
deus,  and  complexus. 

In  the  fifth,  the  semi-spinales  dorsi  and  colli,  recti  and 
obliqui. 

In  the  sixth,  the  inter-spinales,  inter-transverstJes,  multi- 
fidus  spinas,  levatores  costarum. 

Ditsection. — The  subject  being  turned  prone,  the  chest  and  abdomen 
should  be  supported  by  blocks,  and  the  amis  allowed  to  hang  over  the  sides 
of  the  table.  An  incision  may  be  made  through  the  integument,  along 
the  spinal  column,  from  the  occipital  protubemnce  to  the  sacrum.  This 
should  be  bounded  at  its  superior  extremity  by  a  transverse  incision,  car- 
ried outwards  to  the  mastoid  process,  and  below  by  another  extended  along 
the  spine  of  the  ilium.  The  intervening  space  may,  in  the  next  place,  be 
intersected  by  two  lines  ;  one  drawn  from  the  first  dorsal  vertebra,  over  the 
spine  of  the  scapula,  the  other  commencing  at  the  last  dorsal  vertebra,  and 
carried  horizontally  outwards. 

As  the  space  here  marked  out  is  so  very  extensive,  it  may  be  advisable  to 
make  an  incision  obliquely  upwards  from  the  last  dorsal  vertebra  to  the 
spine  of  the  scapula,  which  will  correspond  with  the  lower  border  of  the 
trapezius  muscle ;  and  the  dissection  may  be  commenced  by  raising  the 
angular  flap  of  skin  thus  included,  proceeding  in  the  direction  of  the  fibres 
of  that  muscle,  that  is  to  say,  from  below  upwards  and  outwards.  The 
other  portions  of  integument  should  be^  successively  raised,  taking  care  to 
expose  accurately  the  iendinous  fibres  where  they  arise  from  the  spinous 
processes,  as  they  afford  a  guide  to  the  fleshy  part  of  the  muscle. 
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When  the  latiMimiw  and  Irepeiius  have  been  exposed  and  wamined  in 
their  entire  extent,  whith  will  Cake  some  time,  in  consequence  of  tlie  quan- 
tity of  surface  that  is  to  be  gone  over,  they  are  to  be  removed,  in  order 
to  bring  into  view  the  musclca  that  lie  beneath  them. 


FIBST    LAVEB    OF    DOBSAL    MUSCLES. 

The  trapezius  (fig.  107,')   (cucuUaris;*  occipUo-dorsi-acro-  Trapetim 
mialis)  is  a  flat  thin  trian-  ih™,"(ind 

guTar    muscle    of    consi-  ^'S-  ^'^''■'^  nmno. 

dcrable  extent,  which  is 
placed  im mediately  under 
the  skin  along  the  pos- 
terior part  of  the  neck,  as 
well  as  of  the  back  and 
shoulder.  If  the  two  mus- 
cles of  this  name  be  taken 
together,  they  represent  a 
four-sided  figure  (hence 
the  name),  two  angles  of 
which  correspond  with  the 
points  of  the  shoulders, 
one  with  the  occipital 
protuberance,  and  the 
fourth  with  the  spinous 
process  of  the  last  donal 
Tertebra. 

The    trapezius    ariset,  Origin. 

1,  from  the  occipital  protu- 
berance, and  from  about 
a  third  of  the  curved  line, 
extending  forwards  from  it ;  S,  in  the  cervical  region,  irom  a 


*  "  CuculUris  dicitur,  quoil  cum  coi^ugc  sue  cucullos  monachorDUi  non 
inepte  eiprimat."    Spigelius,  "  Dv  Hum.  Cor)i.  Fabr."  1.  4,  §  13. 

t  The  muscles  of  the  back  are  here  displayed.  On  the  letl  side  the  in- 
teguments only  were  nanoved  ;  from  the  nght,  the  trapezius  and  latisnimus 
dorsi  were  taken  away.  1,  Trapezius.  2.  Latlsaimua  dorsi.  3.  and  4. 
Rhomboidcils  minor  and  major.  6,  Levator  nngtili  pcapuls.  0.  Berratiis 
posticus  inferior.  7.  The  sacro-lumbaliB  covered  by  the  vertebra!  aponeu- 
rosis, e.  Splcniua.  9.  Complcxus.  10.  Serratus  magnus,  11.  Deltoid. 
12.  Supra-spinatua.  13.  Infra-spinatuB.  14.  Teres  minor.  16.  Teres 
m^oT.    16.  Long  head  of  triceps.    17.  External  oblique  of  abdomen. 
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tendinous  band,  called  ligamentum  nudise ;  3,  from  the  spinous 
process  of  the  last  cervical,  and  all  those  of  the  dorsal  vertebrae, 
as  well  as  from  the  supra-spinous  ligament.  From  these  dif- 
ferent points  of  origin  the  fibres  proceed  towards  their  insertion 
into  the  clavicle^  the  acromion  process,  and  the  spine  of  the 
scapula,  following  very  different  directions ;  those  from  the 
occiput  inclining  downwards  and  outwards,  and  those  from  the 
lower  part  of  the  back  upwards  and  outwards,  the  obliquity  of 
each  set  diminishing,  so  that  those  intermediate  between  the 
two  extremes  become  horizontal.  The  superior  fibres  turn  for- 
Insertion.  wards  a  little,  and  are  inserted  into  the  external  third  of  the 
clavicle ;  the  middle  pass  transversely  to  the  upper  border  of 
the  acromion  process ;  whilst  the  inferior  ones  ascend  to  reach 
the  upper  border  of  the  spine,  to  which  they  are  attached  as  far 
back  as  the  triangular  surface  at  which  it  commences. 

Structure : — ^the  trapezius  is  fleshy  in  the  greater  part  of  its 
extent,  and  tendinous  at  its  attachments.  The  tendinous' fibres 
by  which  the  muscle  arises  are  rather  short  along  the  interval 
from  the  last  dorsal  vertebra  as  high  as  the  fourth  ;  there  they 
lengthen  gradually,  but  opposite  the  fourth  cervical  vertebra 
they  again  acquire  about  the  same  extent,  so  that  in  the  in- 
terval between  these  points  the  tendinous  part  is  extensive,  and, 
if  the  two  muscles  are  dissected  at  the  same  time,  the  tendons 
of  both  together  will  be  seen  to  have  an  oval  or  elliptic  form. 
Again,  the  muscle  is  attached  to  the  occiput  by  fibro-cellular 
membrane,  which  from  its  close  connexion  with  the  dense  cel- 
lular structure  beneath  the  skin,  and  from  its  wanting  the  lustre 
of  tendon,  is  often  inadvertently  removed  by  the  dissector.  At 
the  insertion  to  the  spine  of  the  scapula,  near  the  base  of  that 
bone,  will  likewise  be  found  a  tendinous  piece  which  receives 
the  lowest  muscular  fibres,  and  glides  over  the  smooth  trian- 
gular surface  on  that  part  of  the  bone  by  means  of  a  synovial 
bursa. 

This  large  muscle  is  covered  by*  dense  cellular  membrane, 
which  alone  separates  it  from  the  skin,  so  that  in  the  living 
body  its  outline  is  readily  discerned  when  in  action.  It  con- 
ceals in  part  or  altogether  the  following  muscles,  viz.  the  com- 
plexus^,  the  splenii^  levator  anguli  scapulae^  the  supra- 
spinatus^^,  infra-spinatus^^  the  rhomboidei^  ^,  and  the  latis- 
simus  doni  (a  small  part)^.     The  anterior  border,  which  may  be 
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said  to  turn  forward  near  the  clavicle,  forms  one  of  the  limits  of 
the  posterior  triangular  space  at  the  side  of  the  neck. 

The  trapezius  is  not  unfrequently  shorter  than  usual,  and  the  number  of  Peculiar!- 
dorsal  vertebrsB  with  which  it  is  connected  may  be  found  diminished  even  to  ^®** 
six  or  seven.  In  a  very  muscular  body  Tiedemann*  found  the  trapezius 
and  some  other  muscles  (the  pectoralis  major  and  gluteus  maximus)  to  a 
certain  degree  doubled  (an  additional  muscular  layer  of  some  extent  being 
under  the  ordinary  one). — And  here  it  may  be  mentioned,  that,  where  the 
muscular  development  is  large,  added  slips  or  portions  will  often  be  found  in 
connexion  with  several  of  the  muscles. 

Ltgamentum  nucha  (ligamentum  cervicis). — From  the  line  Ligamen- 
of  union  of  the  two  trapezii  along  the  neck,  a  band  of  con-  *^™  »»^«h«. 
densed  cellular  membrane,  mixed  with  tendinous  fibres,  pro- 
jects forwards,  so  as  to  reach  the  spinous  processes  of  the  ver- 
tebrse,  forming  a  septum  between  the  sets  of  muscles  on  each 
side  of  the  middle  line.  It  is  attached  by  its  upper  extremity 
to  the  occipital  protuberance,  by  the  lower  to  the  spinous  pro- 
cess of  the  seventh  cervical  vertebra ;  its  posterior  border  is 
blended  with  the  fibres  of  the  trapezii,  whilst  the  anterior  is 
fixed  to  the  spinous  processes  of  the  last  six  cervical  vertebras. 
This  structure  is  usually  named  as  above.  In  the  human  sub- 
ject it  can  only  be  considered  as  a  rudiment  of  that  peculiar 
elastic  band  which  serves  to  sustain  the  weight  of  the  head  in 
the  lower  animals. 

The  latissimus  dorsi,  (fig.  107,^)  (dorsi-Iumbo-sacro-hume-  Latiss. 
ralis,)  as  its  name  implies,  is  of  considerable  extent,  for  it  oc-    ^^^ 
cupies  the  whole  of  the  posterior  part  of  the  lumbar  region,  and  Position 
the  lower  half  of  the  dorsal.     It  is  flat,  broad,  and  thin  in  the  "'^  ^''™- 
greater  part  of  its  extent,  but  it  gradually  becomes  contracted 
into  a  narrow  fasciculus  towards  its  insertion  into  the  humerus. 

It  arises  by  tendinous  fibres,  1,  from  the  spinous  processes  of  Origin, 
five  or  six  lower  dorsal  vertebrse,  from  all  those  of  the  lumbar 
region  and  of  the  sacrum,  and  from  the  supra-spinous  ligament : 
over  the  sacrum  the  aponeurosis  is  blended  with  the  tendon  of 
the  erector  spinse.  The  muscle  takes  origin  likewise,  2,  from  the 
external  border  of  the  crista  ilii  (its  posterior  third) ;  8,  and  by 
fleshy  digitations  from  the  last  three  or  four  ribs,  where  they 
are  interposed  between  similar  processes  of  the  obliquus  ex- 

*  "  Deutsohes  Archiv.''  1818. 
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ternus.  The  tendinous  fibres  from  the  two  first  ]ines  of  origin 
form  by  their  intertexture,  or  union,  a  broad  aponeurosis,  from 
vhich  the  fleshy  fibres  proceed,  converging  towards  the  axilla. 
The  fibres  at  the  upper  part  are  the  shortest,  and  pass  almost 
horizontally  outwards  over  the  lower  angle  of  the  scapula,  from 
which  it  frequently  receives  a  fasciculus  of  fleshy  fibres ;  those 
lower  down  become  longer  and  incline  from  below  upwards, 
gradually  increasing  in  the  degree  of  their  obliquity ;  finally, 
those  which  are  attached  to  the  ribs  ascend  almost  vertically. 
By  this  convergence,  the  fibres  form  a  narrow  and  thick  fasci- 
culus. This  rests  on  the  teres  major^^  which  it  accompanies 
towards  the  axilla,  but  gradually  folding  on  itself  (the  fibres 
from  below  passing  under  or  in  front  of  those  from  above,  and 
eventually  above  them)  it  likewise  turns  on  that  muscle,  so  as 
to  get  to  its  anterior  aspect,  and  is  inserted  into  the  bicipital 
groove  in  the  humerus  by  means  of  a  tendon  about  two  or  three 
inches  long.  The  flat  tendon  by  which  the  latissimus  dorsi  is 
inserted  becomes  united,  particularly  by  its  lower  border,  with 
that  of  the  teres  major :  it  ascends  higher  than  this  muscle,  and 
also  lies  nearer  to  the  brachial  vessels. 

Structure : — tendinous  along  its  point  of  origin  from  the 
spine  and  the  ilium,  aponeurotic  in  the  lumbar  region,  ten- 
dinous at  its  insertion,  fleshy  in  the  rest  of  its  extent, — ^where 
it  lies  over  the  ribs,  the  angle  of  the  scapula,  and  the  fold  of  the 
axilla. 

The  latissimus  dorsi  is  covered  by  the  trapezius  at  its  dorsal 
origin,  and  is  subcutaneous  in  the  rest  of  its  extent,  except 
where  it  ascends  into  the  axilla.  The  anterior  sur&ce  rests 
on  part  of  the  rhomboideus  major*,  infra-spinatus",  teres 
major^^,  the  serratus  posticus  inferior^  and  the  deep  lumbar 
muscles ;  and,  between  the  crest  of  the  ilium  and  the  last  rib, 
its  tendon  is  united  with  the  fascia  lumborum,  and  binds  down 
the  erector  spins  muscle.  The  internal  border  is  blended 
with  the  fibres  of  the  corresponding  muscle,  along  the  mid- 
dle line.  The  superior  border  is  free,  and  describes  a  slight 
curve,  whose  concavity  looks  upwards — between  it  and  the 
margins  of  the  trapezius  and  the  rhomboid  may  in  some  po- 
sitions of  the  arm  be  observed  a  small  angular  space  in  which 
the  intercostal  muscles  are  not  covered  by  other  muscles ;  the 
anterior  one,  also  free  in  the  greater  part  of  its  extent,  slightly 
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overlaps  the  obliquus  extcrnus",  below,  and  higher  up  the  ser- 
ratus  magnus^^;  on  the  humerus  the  tendon  is  in  contact  with 
the  axillary  vessels  and  nerves. 

The  latissimus  dorsi,  like  most  other  muscles  of  the  back,  varies  in  the  Peculiar!- 
extent  of  connexion  with  the  bones :  thus  ;  the  numher  of  dorsal  vertebra  ^*"' 
to  which  it  is  attached  varies  from  four  to  seven  or  eight,  and  the  number 
of  the  ribs  is  not  constant,  as  has  been  already  mentioned.  A  muscular 
band  is  often  seen  to  stretch  from  this  muscle  across  the  axiUa  to  its  anterior 
part,  where  it  terminates  variously — ^in  the  tendon  of  the  greater  pectoral,  or 
the  coraco-brachialis  muscle,  or  in  the  fascia. 

Actions, — The  trapezius  and  latissimus   dorsi   direct  or  influence  the   Action  of 
motion  of  several  parts,  as  must  be  evident  from  the  extent  of  their  attach-  *«*pez»u8 
ments.     If  the  shoulders  be  fixed,  the  trapezii  muscles,  acting  together,  draw  on  head ; 
the  head  directly  backwards  ;  but,  if  only  one  of  them  acts,  it  inclines  the 
head  to  the  corresponding  side.     If  the  head  be  fixed,  the  superior  part  of  on  scapula, 
the  trapezius  elevates  the  point  of  the  shoulder,  and  sustains  it  in  that 
position,  as  when  a  burden  is  supported  upon  it ;  but  if  the  effort  required 
be  considerable,  or  if  it  must  be  continued  for  any  length  of  time,  the  co- 
operation of  the  serratus  magnus  becomes  indispensable.     It  would  appear 
at  first  sight,  from  a  mere  inspection  of  the  fibres  of  this  muscle,  that  those 
in  the  middle  part  of  it  could  draw  the  scapula  directly  backwards,  and  the 
lower  ones  draw  it  downwards.    This,  however,  is  far  from  being  the  fact. 
As  the  muscle  is  attached  to  the  spine  of  the  scapula  and  the  acromion.   The  scapula 
it  will  rather,  in  consequence  of  the  obliquity  of  the  direction  of  these   rotated; 
processes,  communicate  a  certain  degree  of  rotatory  motion  to  the  whole 
bone,  by  means  of  which,  when  the  acromion  ascends,  the  posterior  angle 
descends,  and  the  inferior  one  comes  forward  ;  and,  should  the  acromion  . 
be  made  to  resume  its  previous  position,  the  inferior  angle  will  move  back- 
wards, the  superior  one  upwards.     The  scapula,  then,  by  the  action  of  the 
trapezius  alone,  cannot  be  made  to  ascend  or  descend,  to  go  backwards  or 
forwards,  in  such  a  way  that  the  direction  of  its  different  parts  may  remain 
exactly  parallel,  in  tlieir  new  situations,  to  those  which  they  had  previously 
occupied : — this  bone  will,  on  the  contrary,  be  found  to  rptate,  as  it  were, 
on  a  pivot  driven  through  the  centre  of  its  dorsum.     To  draw  the  scapula  moved  to- 
directly  backwards  requires  the  combined  effort  of  the  trapezius  and  rhom-   wards  the 
boid  muscles  ;  for,  as  their  fibres  decussate,  the  direction  of  the  one  being  *P"*®' 
obliquely  downwards,  that  of  the  other  upwards,  the  bone,  by  their  com- 
bined action,  is  made  to  move  in  the  direction  of  the  diagonal  of  their 
forces,  that  is  to  say,  towards  the  spinal  column. 

The  latissimus  dorsi,  when  it  acts  on  the  shaft  of  the  humerus,  necessarily  Action  of 
draws  it  downwards,  and  gives  it  at  the  same  time  a  rotatory  motion  on  its   latiss.  dorsi 
own  axis,  particularly  if  it  had  been  previously  everted,  or  turned  outwards.  ,^g.  ""'*** 
When  the  shoulder  and  arm  are  rendered  fixed,  the  muscle  acts  id  various 
ways  on  the  trunk.     Thus  it  assists  in  forcible  inspiration,  by  drawing  on  on  trunk, 
the  lower  ribs  and  elevating  them.     By  conspiring  with  the  abdominal  and 
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cles  acting 
on  spine. 


great  pectond  muscles,  it  elevates  and  sustains  Uie  body  in  the  effort  of 
climbing ;  and,  when  an  individual  is  constrained  to  resort  to  the  assistance 
of  crotches,  the  latissimus  and  pectoralis  major  are  the  chief  agents  in  pro- 
gression. 

The  trapezius  and  latissimus  dorsi,  more  particularly  the  latter,  can  act 
under  certain  circumstances  on  the  spine,  preparatory  to  which  the  shoulder 
and  aim  must  become  (at  least  relatively)  the  fixed  points  of  their  attach- 
ment. When  a  man  walks  close  to  the  margin  of  a  raised  footr-path,  or  of  a 
curb-stone,  and  happens  to  incline  a  little  beyond  it,  the  body  becomes 
curved  to  that  side,  and  by  its  own  weight  would  carry  him  over  it,  if  a  par- 
ticular effort  were  not  made  to  prevent  such  an  occurrence.  For  this  pur- 
pose the  arm  of  the  opposite  side  is,  as  it  were,  instinctively  thrown  out 
somewhat  from  the  body,  so  as  to  render  the  insertion  of  the  latissimus  dorsi 
into  that  bone  its  fixed  point  of  attachment.  Thus  sustained^  the  fibres  of 
the  muscle  are  enabled  to  act  on  the  spine,  and,  by  pulling  on  those  parts  of 
it  which  are  curved,  they  draw  them  into  a  right  line  with  the  rest,  and  so 
restore  the  equilibrium  of  the  body. 


SECOND    LAY£R. 

Diifec/iofi.— To  expose  the  rhomboid  muscles  and  the  levator  scapula,  tlie 
trapezius  must  be  removed.  For  this  purpose,  the  fibres  of  the  trapezius 
may  be  detached  from  their  connexion  with  the  clavicle  and  spine  of  the 
scapula,  and  reflected  back  to  the  spine.  This  will  be  found  easier  than  the 
usual  plan  of  detaching  it  from  the  latter,  both  because  it  is  there  very  thin, 
and  also  because  its  fibres  are  connected  with  those  of  the  rhomboid  muscle. 
Its  dorsal  portion  conceals  the  rhomboidei,  and  part  of  the  latissimus  dorsi ; 
and  the  cervical,  the  levator  scapule,  the  splenius,  and  complexus.  These 
may  be  dissected  in  the  course  of  their  fibres,  as  the  trapezius  is  being  re- 
flected back  towards  the  middle  line,  where  it  may  be  separated  from  its 
fellow  of  the  opposite  side  along  the  cervical  region,  so  as  to  expose  the 
ligamentum  nuchsB.  In  doing  this,  insert  the  edge  of  the  knife  under  the 
muscle  at  the  occiput,  and  draw  it  from  above  downwards,  in  the  line  of  the 
spinous  processes. 

Rhomboid.  The  rhomboideus  muscle  (rhomboides ;  dorso-scapularis)  is 
usually  divided  into  two  muscles,  though  they  lie  on  the  same 
plane,  are  similar  in  structure  and  use,  and  are  separated  only 
by  a  slight  cellular  interval.  It  is  extended  obliquely  from  the 
spinous  processes  of  the  lower  cervical  and  upper  dorsal  verte- 
brae, to  the  base  of  the  scapula. 

The  rhomboideus  minor  (fig.  107,')  arises  from  the  spinous 
process  of  the  seventh  cervical  vertebra,  and  from  the  liga- 
mentum  nuchse,  its  fibres  being  also  closely  united  with  those 
of  the  trapezius.     It  inclines  downwards  and  outwards,  to  be 
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inserted  into  that  part  of  the  base  of  the  scapula  ivhich  cor-  Insertion, 
responds  ^ith  the  triangular  surface  from  which  the  spine  com* 
mences. 

Rhomboideus  major*. — This  is  three  or  four  times  broader  Major, 
than  the  other,  placed  in  close  contact,  and  immediatelj  below 
it.    It  arises  from  the  spinous  processes  of  the  four  or  five  upper  Origin, 
dorsal  vertebrse,  and  their  inter-spinous  ligaments,  and  is  in-  insertion 
serted  into  that  part  of  the  base  of  the  scapula  included  be-  ^^^^ 
tween  its  spine  and  inferior  angle ;  some  of  the  fibres,  instead  tendon. 
of  being  fixed  to  the  bone,  end  on  a  tendon  which  is  connected 
to  the  scapula  above  the   lower  angle,   and,    in  consequence 
of  this  arrangement,   the  muscle  may,   in  part,    be  separated 
firom  the  bone  without  division  of  its  muscular  or  tendinous 
fibres. 

The  rhomboideus  major  is  covered  by  the  trapezius  in  the  Parts  over 
greater  part  of  its  extent,  and  towards  the  lower  part  by  the  ^^g^^^*^*' 
latissimus  dorsi;  but,  when  the  arm  is  drawn  away  from  the 
side,  a  small  portion  is  left  uncovered  by  these  muscles,  where 
they  diverge  at  the  base  of  the  scapula.  The  rhomboidei  rest 
against  the  serratus  posticus  superior  and  the  posterior  scapular 
artery  with  the  ribs  and  deep  muscles. 

The  levator  anguli  scapula^  (trachelo-scapularis)*  is  placed  Lev.  ang. 
along  the  side  and  posterior  part  of  the  neck,  forming  a  long  **P^»- 
and  rather  thick  fiisciculus  of  fleshy  fibres.     It  arises  from  the  Origin, 
posterior  tubercles  of  the  first  three  or  four  cervical  vertebrae, 
by  so  many  tendinous  points.     From  these   the  fleshy  fibres 
proceed,   being  at  first  slightly  separated,  but  soon  united  to 
form  a  flat  muscle,  which  is  directed  along  the  side  of  the  neck 
downwards  and  a  little  backwards,  and  is  inserted  into  that  part  Insertion. 
of  the  base  of  the  scapula  included  between   its   spine  and 
superior  angle. 

The  muscle  is  covered  by  the  stemo-mastoid  muscle  above,  Paru  ad- 
and  by  the  trapezius  below  ;  it  rests  on  the  splenius  colli,  trans-  ^^^^ 
versalis  cervicis,  and  the  posterior  scapular  artery. 


♦  This  muscle  was  known  as  the  "  musculus  patientiae,"  having  been  so 
named  by  Spitrelius  for  the  reason  which  he  thus  expresses  : — "  Secundus, 
scapulam  attoliens  et  leuator  dictus,  k  me  vero  per  jocum  patient'ut  musculta, 
quod  cegrb  ferentes,  quae  nobis  aducrsa  accidcre,  scapulam  huius  ope,  cum 
humcro,  patientise  amarum  ingeminantcs  nomen,  clcucmus." — Spigelius, 
"  De  h.  Corp.  fabr."  1.  4,  §  13. 
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The  levator  anguli  ecapiilaB  may  be  found  connected  with  but  two  ver- 
tebrae, or  the  number  may  be  increased  to  five.  A  slip  has  been  observed 
to  extend  to  it  from  tlje  mastoid  process  of  the  tem]>oral  bone  (Theile),  and 
from  the  second  rib  (Meckel).  It  often  appears  as  several  muscles,  the 
parts  connected  with  the  vertcbraB  remaining  separate,  even  to  the  place  of 
insertion. 


Scrr.  poBt. 
super. 

Origin. 


Insertion. 


Parts  over 
and  under. 


Serr.  post 
infer. 


GrcRtcr 
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THIRD    LAYER. 

Dissection, — After  having  examined  the  muscles  of  the  second  layer,  they 
must  be  removed  in  order  to  gain  a  view  of  those  underneath  them.  For 
this  purpose,  the  rhomboidei  may  be  detached  from  the  base  of  the  scapula, 
and  reflected  backwards,  which  is  the  easier  mode  of  attaining  the  end 
desired,  and  avoids  any  risk  of  raising  with  them  the  serratus  superior, 
which  is  intimately  connected  with  their  origin.  The  aponeurosis  of  the 
latissimus  dorsi  may  be  divided  by  an  incision  carried  from  above  down- 
wards, along  its  middle  ;  and,  as  the  external  half  is  reflected  outwards,  its 
intimate  connexion  may  be  observed  with  the  obliqnus  abdominis,  along  the 
border  of  the  deep  lumbar  muscles.  The  other  portion  of  the  aponcuroeis 
may  be  drawn  back  towards  the  spine,  by  which  means  the  serratus  posticus 
is  left  untouched.  The  serrati  and  their  connecting  membrane  may  then  be 
inspected. 

Serratus  posticus  superior  (cervici-dorso-costalis)  is  placed 
under  cover  of  the  rhomboideus ;  it  is  flat,  and  very  tbin.  It 
arises  from  the  ligamentum  nuchee,  the  spinous  process  of  the 
last  cervical,  and  from  those  of  two  or  three  upper  dorsal  verte- 
brae, by  a  thin  aponeurosis,  which  inclines  downwards  and  out- 
wards, and,  becoming  muscular,  is  inserted  by  four  fleshy  digi- 
tations  into  the  bodies  of  the  second,  third,  fourth,  and  some- 
times fifth  ribs,  a  little  beyond  their  angles.  Its  direction  is 
obliquely  downwards  and  outwards,  resting  on  the  deep  muscles 
and  the  angles  of  the  ribs.  The  aponeurosis  forms  a  large  part 
of  this  little  muscle. — It  is  covered  by  the  rhomboid  and  levator 
anguli  scapulae,  and  lies  against  the  deeper  muscles  of  the  back. 
The  vertebral  aponeurosis  is  occasionally  found  to  be  connected 
with  it. 

Serratus  posticus  inferior  (fig.  107,^)  (dorsi-lumbo-costalis). 
— This  is  broader  than  the  preceding  muscle,  from  which  it  is 
separated  by  a  considerable  interval,  as  one  of  them  corresponds 
with  the  upper^  the  other  with  the  lower  ribs.  It  arises  from 
the  spinous  processes  and  intei^spinous  ligaments  of  the  last  two 
dorsal,  and  two  or  three  upper  lumbar  vertebrae,  by  a  thin 
aponeurosis,   which  forms  the  greater  part  of  the  muscle.     It 
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ends  in  a  fleshy  lamella,  which  is  inserted  by  four  broad  digita- 

tions  into  the  bodies  of  the  last  four  ribs.     Its  direction  is 

oblique  upwards  and  outwards. — The  posterior  surface  is  covered  isconnected 

by  the  latissimus   dorsi,  with  whose  tendon  the  aponeurotic  Jorsiand* 

part  is  firmly  united  for  some  extent ;  the  anterior  rests  on  the  verteb.  apo- 

deep  lumbar  muscles.      The  upper  margin  is  connected  with 

the  vertebral  aponeurosis. 

Vertebral  aponeurosis, — On  the  same  plane  with  the  serrati  Vert  apo- 
is  a  thin,  semi-transparent  lamella  thus  named,  which  forms  a  ^^tHsa 
septum  between  the  third  and  fourth  layer  of  muscles,  separating  sept  i)etw. 
those  which  belong  to  the  shoulder  and  the  arm  from   those  ™*^**^®** 
which  support  the  spine  and  head.     Its  fibres  are  for  the  most 
part  transverse;  some,  however,  take  a  contrary  direction.     It 
is  connected  below  with  the  inferior  serratus,  and  above  passes 
usually  beneath  the  superior  serratus ;  and  as  the  two  muscles, 
with  their  connecting  aponeurosis,' arc  stretched  from  the  spinous 
process  to  the  angles  of  the  ribs,  they  form  with  the  vertebral  Corew  ex- 
grooves  a  sort  of  angular  canal,  in  which  are  lodged  the  long  ^^^'  ™"*" 
extensor  muscles. 

The  splenius  muscle   (fig.  107,®)  is  placed  obliquely  along  Spleniu»di- 
the  posterior  part  of  the  neck,  diverging  from  the  muscle  of  the  op^muscle 
opposite  side,  near  the  occiput,  so  that  the  two  leave  between  n^.  occiput, 
them  an  interspace,  in  which  the  muscles  beneath  (complexi) 
come  into  view.     The  splenius  is  extended  from  the  spinous 
processes  of  the  upper  dorsal  and  lower  cervical  vertebrae,  to  the 
side  of  the  base  of  the  skull,  and  the  transverse  processes  of  the 
superior  cervical  vertebrae .       This  separation  at  the  superior  Division 
attachment  has  given  occasion  for  the  division  of  this  muscle  1^^^° 
into  two  parts ;  the  lower  being  named  splenius  colli,  the  upper 
splenius  capitis. 

The  splenius  colli  (dorso-trachelius)  arises  from  the  spinous  Spl.  colli. 
processes  of  four  dorsal  vertebrae,  from  the  third  to  the  sixth  in- 
clusive :  the  fibres  ascend,  forming  a  flat,  muscular  plane,  which 
is  inserted  by  separate  points  into  the  transverse  processes  of  the 
first  three  cervical  vertebrae,  close  to  the  origin  of  the  levator 
anguli  scapulae. 

The  splenius  capitis  (cervico-mastoideus)  is  placed  above  the  Spl.  capitis. 
preceding,  and  is  also  broader  and  thicker  than  it.     It  arises 
from  the  spinous  processes  of  the  Grst  two  dorsal  vertebrae,  and 
of  the  seventh  cervical  ;  also  from  the  ligamcntum  nuchae  oppo- 
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site  the  sixth,  fifth,  and  fourth.  From  these  points  its  fibres 
proceed  upwards  and  outwards,  to  be  inserted  into  the  lower 
end  of  the  mastoid  process  (which  it  embraces),  to  the  posterior 
part  of  the  same  process,  and  the  line  curving  upwards  and 
backwards  from  it.  Structure : — tendinous  at  its  attachments, 
fleshy  in  the  rest  of  its  extent. 

The  splenius  (the  cranial  and  cervical  parts  being  taken 
together)  is  covered  bj  the  trapezius,  the  rhomboid,  and 
the  serratus  posticus  superior;  by  the  stemo-mastoid  on  the 
cranium.  It  conceals,  in  part,  the  complexus  and  trachelo- 
mastoid. 

The  splenius  differs,  in  different  cases,  as  to  the  number  of  the  vertebrae 
with  which  it  is  connected  ;  and  the  two  parts  into  which  it  is  considered 
divisible  vary  in  the  extent  to  which  they  are  really  distinct  one  from  the 
other. 

Acthru. — The  levator  anguli  tcapula  conspires  with  the  rhamboideus  in  one 
of  its  more  obvious  actions.  When  the  acromion  process  is  elevated,  the 
posterior  angle  of  the  scapula  is  depressed,  and  the  inferior  one  carried  for- 
wards ;  but,  as  soon  as  the  more  powerful  muscles  cease  to  act,  the  levator 
draws  upwards  the  posterior  angle  of  the  bone,  whilst  the  rhomboid  carries 
backwards  and  upwards  the  inferior  angle,  thus  giving  a  slight  rotatory  motion 
to  the  whole  bone,  and  at  the  same  time  depressing  the  acromion  and  point 
of  the  shoulder. — If  the  shoulder  be  fixed,  the  levator  may  incline  the  neck 
down  to  the  same  side,  just  as  the  trapezius  draws  the  head  under  the  like 
circumstances.  If  the  rhomboid  muscle  conspires  with  the  middle  and  lower 
part  of  the  trapezius,  the  base  of  the  scapula  will,  by  their  joint  effort,  be 
carried  directly  towards  the  spine. 

The  serrati  postici,  in  their  action  on  the  thorax  (which,  from  their  size,  is 
necessarily  insignificant),  are  antagonists.  The  inferior  one  is  enabled,  by 
the  direction  of  its  fibres,  to  depress  the  ribs,  and  to  assist  in  expiration  ; 
but  the  other  elevates  the  ribs,  into  which  it  is  inserted. — Moreover,  the  ser- 
ratus  inferior,  in  consequence  of  its  connexion  with  the  vertebral  aponeuro- 
sis, probably  exerts  some  influence  on  the  deeper  muscles,  by  making  that 
membrane  tense  ;  and  the  serratus  superior  will  produce  a  like  effect  when 
it  happens  to  be  connected  with  the  membrane. 

If  the  iplenii  muscles  of  both  sides  act  together,  they  draw  the  head  directly 
backwards,  in  which  they  conspire  with  the  complexus  and  trapezius.  When 
those  of  one.  side  act  separately,  they  incline  the  head  laterally,  giving  it  at 
the  same  time  a  slight  rotatory  motion.  The  complexus,  too,  by  reason 
of  the  oblique  direction  of  its  fibres,  can  give  a  certain  degree  of  horizontal 
motion  to  the  head,  but  in  a  direction  contrary  to  that  of  the  splenii,  as  must 
be  evident  from  the  fiict,  that  the  fibres  of  the  one  incline  outwards  as  they 
ascend,  and  those  of  the  other  inwards. 


ERECTOR   SPIN^. 


FOURTH    LAYEB. 


Duieclkm. — When  yoa  have  sufficiently  examined  the  muEcles  of  the 
third  layer,  divide  the  scrrati  and  their  Bponeurosifl  in  the  middle,  and  reflect 
the  pieces,  one  inwards,  the  other  outwards.  When  this  is  done,  the  sacro- 
lumbalie  and  longissimus  dorsi  may  be  traced  from  below  upwards,  by  merely 
passing  the  handle  of  the  scalpel  along  the  cellular  interval  which  scparBtes 
ihem.  The  next  step  is  to  detach  (he  splenii  at  their  origin,  by  an  incision 
carried  from  above  downwards,  close  to  the  spinous  processes.  These 
nmscles  diverge  at  their  upper  part,  and  leave  between  them  an  interval,  in 
which  the  complcxi  arc  seen.  When  the  splcnius  has  been  detached  from 
the  vertebral  and  reflected  outwards,  the  transvcrsalis  cervicls  and  trachelo- 
maetoideua  con  be  followed  along  the  neck,  talcing  them  as  continuations  of 
the  long  dorsal  muscles. 

Erector  spina   (extensor   doisi  communis ;    sacro-spinalia ;  General 
kmbo-co.Uli.)(ag.l08).-Be-  ™yj,, 

neath  the  vertebral  aponeurosis  ^'S- 108.*  ,pine, 

and  the  eenati  muscles  in  the  Tb^pon- 

dotsal  region,  beneath  the  ten-  '^°' 

don  of  the  latiasimus  dorsi  in  the 
lumbar,  and  a  layer  of  cervical 
fascia  continued  under  the  trape- 
zius in  the  ceivicat,  lie  the  large 
muscles  which  support  the  trunk 
and  the  bead  in  the  erect  position 

ofthebody.    These  muscles  ge-  AT«iuiidi>- 

nerally  have  little  of  the  distinct  raoth™*''' 

and  independent  arrangement 
presented  where  the  joints  are 
few,  and  the  extent  of  move- 
ment in  each  well  defined,  as  in 

the  limbs.      Oq   the  contrary,  Bawmof 

as  the  number  of  joints  in  the 
spine  is  very  considerable,  as  the 
movement  in  each  is  indistinct, 
and  as  many  associate  for  every 
change  in  the  position  or  direc- 
tion of  the  trunk,  the  points  of 
attachment  for  the  muscles  are 

•  The  proper  muscles  of  the  back,  seen  by  removal  of  those  displayed  in 
flg.  107,  tie  here  represented.    1.  Sacro-lumbolis.    2.  Cervicalis  descendens. 
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Size  in  diflFe- 
n*nt  situa- 
tions. 


Origin; 


from  large 
tendon. 


and  from 
bonci. 


very  numerous,  and  tbeir  fibres  are  short  and  incompletely 
separated ;  in  so  much  that  they  are  more  or  less  conjoined 
one  with  another  from  end  to  end  of  the  Tertebral  column. 

The  erector  spina;  is  small  and  pointed  over  the  sacmm, 
where  little  more  exists  than  the  tendon  of  origin,  and  becomes 
suddenly  enlarged  in  the  lumbar  region  ; — and  this  part  may  be 
considered  the  source  irom  which  fibres  spread  upwards  to  the 
bones.  In  the  dorsal  region  it  gradually  lessens,  being  ex- 
pended on  the  vertebrae  and  the  ribs,  till,  in  the  neck,  no  more 
than  a  vestige  of  the  lumbar  mass  remains.  Finally,  in  this 
situation  there  are  added,  as  it  were  to  support  the  neck  and  the 
head  in  the  erect  position,  special  muscles  of  considerable  size 
(splenius  and  complexus),  between  which  the  slender  prolonga- 
tions of  the  erector  spinas  will  be  found. 

Origin  of  the  erector  spinas. — ^At  the  lower  end,  where  it  is 
not  divided  on  the  surface,  and  where,  the  connexions  being 
more  fixed,  it  must  be  said  to  take  origin,  the  mass  is  covered 
by  a  broad  thick  tendon,  the  most  extensive  source  of  its  mus- 
cular fibres.  The  tendon  is  attached  to  the  spines  of  the  sa- 
crum, and  to  some  of  the  highest  of  the  external  row  of 
tubercles  on  that  bone — blending,  in  the  latter  situation,  with 
the  sacro-sciatic  ligament,  and  connected  with  the  origin  of  the 
gluteus  maximus  muscle ;  it  is  likewise  attached  to  the  spines 
of  most  of  the  lumbar  vertebrae,  and  to  the  posterior  part 
of  the  crest  of  the  ilium.  Thus  fixed,  the  tendon  gives  ori- 
gin, by  the  entire  of  its  deeper  sur&ce,  to  a  large  part  of  the 
great  muscular  mass ;  and  its  cutaneous  surface  is,  at  the  upper 
part,  covered  by  the  aponeurosis  of  the  latissimus  dorsi,  but  at 
a  lower  point— over  the  sacrum — the  two  tendinous  structures 
are  united  one  with  the  other,  so  as  to  be  no  longer  separable. 
The  muscular  fibres,  taking  origin  from  the  tendon  and  firom 
the  posterior  part  of  the  crest  of  the  ilium  (directly,  and  through 
the  medium  of  fibrous  structure  in  their  substance),  form  a 
single  mass,  to  which  the  name  erector  spinae  might  be  confined. 


3.  Longisflimus  dorsi.  4.  Transvcrsalis  ccrvicis.  5.  Trachelo-niastoid. 
6.  Spinalis  dorsi.  7.  Complexus.  8.  Semi -spinalis  colli.  9.  Semi-spinalis 
dorsi.  10.  Rectus  posticus  major.  11.  Rectus  minor.  12.  Obliquus  infe- 
rior. 13.  Obliquus  superior.  14.  Inter-spinales.  15.  Multifidus  spina)  is 
said  to  be  indicated  oy  this  number.  16.  Quadratus  lumbonim.  17. 
Levatores  costarum. 
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It  is  limited  in  front  (towards  the  abdomen)  by  the  transverse 
processes  of  the  lumbar  vertebrae  and  the  layer  of  the  lumbar 
fascia  connected  with  these  processes ;   and  divides,   near  the  Division 
last  rib,  into  two  parts  of  unequal  size— -one  external,  the  other  ^^^*^ 
internal  and  larger — which  will  now  be  separately  considered. 

SacroJumbalis  (extensor  dorsi  extemus)   (fig.  108,*). — The  Sacro-lumb. 
external  and  smaller  portion  of  the  erector  spinse  having  no  direct 
connexion  with  the  sacrum  or  the  lumbar  vertebrse — none,  ex- 
cept through  the  general  tendon  of  origin — the  name  by  which  (name  ill- 
it  is  generally  known  conveys  an  incorrect  notion  of  its  position  <^*^^**®")- 
and  connexions.      Separating  from  the  outer  side  of  the  general 
mass  near  the  last  rib,  this  muscle  ends  in  a  series  of  tendons  insertion 
which  lie  on  its  posterior  surface,  and  are  fixed  to  the  ribs  at  "»t<*"«"^s- 
their  angles.     The  tendons  derived  from  the  lumbar  mass  may 
be  said  to  be  exhausted  at  the  middle  of  the  dorsal  region  (at 
the  sixth  or   seventh  rib)  ;  but  the   muscle  is  reinforced  by  Continued 
bundles  of  muscular  fibres,  which  take  origin  from  the  upper  fibresT**^ 
margins  of  all  the  ribs  by  thin  flat  tendons ;  and,  by  means  of 
these  additions,  the  sacro-lumbalis  is  continued  to  the  higher 
ribs,  as  well  as  to  the  transverse  processes  of  some  of  the  cervi- 
cal vertebrae.     There  is  no  separation  between  these  accessory 
bundles,  but  they  are  usually  considered  to  form  two  muscles, 
which  are  named  ^*  accessorius^^  and  '^  cervicalis  descendens.^' 

Accessorius  ad  sacro-lumbalem. — The  bundles  of  muscular  Accessonus 
fibres,  derived  from  the  lower  six  or  eight  ribs,  are  known  under  J^J  ^^ 
this  name.     They  commence  by  flat  tendons  connected  with  and  insert- 
the  upper  margins  of  the  ribs,  and,  again  ending  in  tendons, 
constitute  that  part  of  the  sacro-lumbalis  which  is  inserted  into 
the  higher  ribs.     To  expose  the  accessorius,  the  lower  part  of 
the  sacro-lumbalis  (beneath  which  it  lies)  must  be  separated 
from  the  longissimus  dorsi,  and  turned  outwards. 

Cervicalis  descendens  v.  ascendens^. — Thus  are  named  the  Cerv.  de- 
accessory  slips,  taking  origin  from  four  or  five  of  the  higher  ribs,  ^rfport 
and  continued  upwards  to  terminate  on  the  transverse  processes  of  access. 
of  three  or  four  cervical  vertebrae.     This  part  of  the  muscle  lies 
to  the  inner  side  of  the  tendons  of  the  sacro-lumbalis,  which  ter- 
minates on  the  highest  ribs,  and  is  recognised  by  this  position  and 
its  muscular  appearance.     In  the  neck  it  is  overlapped  by  the 
levator  anguli  scapulae,  lying  between  it  and  the  complexus.     It 
blends  with  the  transversalis  cervicis— ^n  elongation  from  the 


ed  into 
upper. 


fibres. 
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Other 
names  of 
muscles. 


Ix)i]igiss. 
dorsi. 


Insertion 
into  lamb. 
Tcrt; 


dorsal  rert 
and  ribs. 


Is  con- 
tinued to 
neck  and 
cranium. 


muscle  to  be  next  described,  and,  if  long  Enough,  with  the 
cervical  insertion  of  tbe  splenius. 

Some  anatomists,  considering  the  name  sacro-lumbalis  not  an  appropriate 
one  for  the  muscle,  have  suggested  substitutes,  e.  g.  sacro-costalis  :  ilio-cos- 
talis  (Theile).  But  neither  of  these  is  unobjectionable ;  and  indeed  the 
points  of  attachment  of  the  muscle  are  so  numerous  that  any  name  derived 
from  them  must  either  be  imperfect  or  very  long. 

Under  the  name  "Cervicalis  descendens,"  Diemerbroeck*  described  the 
fibres  connected  with  the  cervical  vertebrae  and  with  all  the  ribs ;  but  he 
regarded  them  as  descending  from  the  vertebrae  to  the  ribs,  and  having  the 
opposite  direction  to  the  sacro-lumbalis.  The  contrary  direction  of  its  two 
sets  of  fibres  this  anatomist  held  to  account  for  the  opposite  effects  ascribed 
to  the  sacro-lumbalis  muscle,  namely,  the  alternately  raising  and  depressing 
the  ribs  in  inspiration  and  expiration.  (Stenonis,-)*  it  should  be  observed, 
had  previously  given  an  account  of  the  fibres  on  the  ribs,  now  known  as  the 
accessorius.)  The  name  thus  applied  to  all  the  accessory  part  of  the  sacro- 
lumbalis  was  subsequently  appropriated  to  the  upper  portion  of  it,  which 
is  commonly  described  as  extending  from  below  upwards,  and  on  this 
account  it  was  that  Meckel  suggested  the  alteration  ^o  cervicalis  ''as- 
cendens." 

Longisstmua  cfor^t'.— Tbe  internal  larger  and  longer  portion 
of  tbe  erector  spin®  is  attached  to  parts  situated  internally  to 
those  which  receive  tbe  sacro-lumbalis,  viz.  the  lumbar  vertebrae, 
the  dorsal  vertebrae,  and  the  ribs  within  their  angles.  While 
the  muscular  mass  of  the  lumbar  region  is  yet  undivided,  its 
inner  part  (which  may  be  assigned  to  the  longissimus  dorsi)  is 
inserted  into  the  whole  length  of  the  transverse  processes  of  the 
lumbar  vertebrse  on  their  posterior  aspect,  including  the  tubercles 
(processus  accessorii)  projecting  from  the  processes  near  their 
bases  and  the  small  depressions  internal  to  them.  Fibres  will 
likewise  be  found  inserted  beyond  the  transverse  processes  to  the 
layer  of  the  lumbar  fascia  connected  with  their  points ;  and  this 
part,  with  the  preceding,  forms  one  broad  insertion. 

In  the  dorsal  region,  the  longissimus  dorsi  is  attached  to  the 
extremities  of  the  transverse  processes  of  all  the  dorsal  vertebree, 
and  to  a  less  number  (varying  from  seven  to  eleven)  of  the  ribs 
within  their  angles.  This  muscle  is  continued  upwards  to  the 
neck  and  to  the  cranium  by  a  slender  accessory  portion,  which 

*  "  Anat.  Corp.  hum."  1.  5,  c.  6. 

t  "De  musculis  observationum  specimen"  in  Mangetus,  '*  Bibliothcca 
Anatom."  t.  2,  p.  628. 
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is  described  as  two  muscles — transversalis  cervicis,  and  trachelo- 
mastoid. 

Transversalis  cervicis*. — This  slender  part  is  placed  at  the  Tnuw.  oerv. 
inner  side  of  the  longissimus  dorsi,  and  arises  from  the  ends  of 
the  transverse  processes  of  the  highest  dorsal  vertebrae,  and  occa- 
sionally the  last  cervical,  (about  five  altogether,  but  the  number 
and  their  position  are  very  variable,)  and  is  inserted  into  the  trans- 
verse processes  of  about  four  cervical  vertebrae  above  the  last.     It 
blends  with  the  cervicalis  descendens,  and  still  more  with  the  iBoonjoined 
trachelo-mastoid,  with  which  latter  the  fibres  are  in  great  part  ^^^' 
continuous. 

The  trachelo-tnastoid  muscle^  (part  of  the  coraplexus;  com-  Trach. 
plexus  minor),    the  continuation  of  the   longissimus  dorsi  to  ^^*^ 
the  head,  extends,  as  the  name  implies,  from  the  neck  to  the  longias. 
mastoid  process  of  the  temporal  bone.     Placed  to  the  inner  side    ^"'' 
of  the  transversalis  cervicis,  and  inseparable  from  it,  except  with 
the  aid  of  a  knife,  it  arises  from  the  last  three  or  four  cervical  Origin, 
vertebrae — the  tendons  being  attached  to  or  immediately  near 
the  oblique  processes.      The  narrow  flat  muscle,  constructed 
from  the  several  small  points  of  origin,  and  frequently  crossed 
by  a  tendinous  intersection,  is  inserted  into  the  posterior  margin  Inaertion. 
of  the  mastoid  process  under  the  splenius  and  stemo-mastoi4 
muscles.      It  conceals  partly  the  complexus  and  the  obliqui 
capitis ;  and,  on  the  cranium,  the  occipital  artery  crosses  imme-  Is  croued 
diately  beneath  it,  or,  as  not  unfrequently  happens,  over  it.  Jtery!^ 

The  spinous  processes  of  the  superior  lumbar  and  the  dorsal 
vertebrae,  hitherto  left  unoccupied  by  the  large  muscles,  (erector 
spinae  and  its  divisions,)  have  connected  with  them  a  series  of 
tendinous  fibres,  which  are  in  reality  a  part  of  the  longissimus, 
but  are  described  as  a  distinct  muscle  as  follows : — 

Spinalis  dorsi  ^. — Placed  at  the  inner  side  of  the  longissimus  Spin,  doni 
dorsi,  and  connected  exclusively  with  the  spinous  processes,  ^^^ 
(whence  the  name,)  this  little  muscle  arises  by  tendons  (three  "pine*  of 
or  four  in  number,)  from  the  first  two  lumbar  and  the  lowest         * 
dorsal  vertebrae;    and  the  slender  bundle  of  muscular  fibres, 
which  springs  from  the  tendons,  ends  by  being  connected  with 
the  higher  dorsal  vertebrae,  the  number  of  attachments  varying 
from  four  to  eight.     The  spinalis  is  separable  from  the  longis-  joined  to 
simus  dorsi  only  by  artificial  means ;  and  it  is  connected  with  ^q^* 
the  muscle  beneath  it — the  semi-spinalis. 
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sometimes 
absent. 


SpinaliB  Spinalis  cervtcis  (inter-spinales  saper-Dumerarii, — Albinus). 

inconstoS  ^°  ^^^^  place  must  be  mentioned,  because  of  the  analogy  with 
in  fonn ;  the  spinalis  dorsi,  a  small  muscle,  like  it  exclusively  connected 
with  the  spines  of  the  vertebrae.  The  fibres  have  seldom  the  same 
arrangement  in  two  bodies,  and  they  often  differ  on  both  sides 
of  the  same  body.  But  it  may  be  said  that  the  muscle  arises 
by  tendinous  or  fleshy  fibres,  forming  from  two  to  four  heads, 
from  the  spinous  processes  of  the  fifth  and  sixth  cervical 
vertebrae,  or  likewise  from  others  in  the  immediate  neigh- 
bourhood of  these,  including  one  or  two  dorsal,  and  is  again 
fixed  by  tendons  into  the  spine  of  the  axis,  and,  in  some 
instances,  to  the  two  vertebrse  next  below  it.  The  spinalis 
cervicis  is  connected  with  the  semi-spinalis  and  the  ligamentum 
nuchse. 

This  muBcle  is  sometimes  placed  over  the  spinous  processes,  and  hence 
has  been  named  super-spinalis  (Cowper).  It  may  be  reduced  to  a  single 
slip ;  and  not  unfrequently  is  altogether  wanting.  Its  absence  was  found  to 
occur  in  five  cases  out  of  twenty-four.* 

CompiexuB.  Complexus''  (trachelo-occipi talis)  is  a  thick  and  rather  broad 
muscle,  situated  upon  the  posterior  part  of  the  cervical  region. 
It  is  directed  obliquely  inwards  firom  the  transverse  processes 
towards  the  spines  and  the  middle  line,  so  that  the  two  muscles 
of  this  name  approach  one  another,  whereas  the  fibres  of  the  sple- 
nius,  which  covers  it,  have  the  opposite  direction,  and  the  coro- 
plexi,  therefore,  are  partly  seen  in  the  interval  left  between  the 
splenii  of  both  sides  as  they  diverge  to  their  connexion  with  the 
sides  of  the  cranium.  The  complexus  arises  by  about  seven 
tendinous  points  from  the  posterior  and  upper  part  of  the  trans- 
verse  processes  of  the  first  three  dorsal  and  seventh  cervical  ver- 
tebrse, and  from  the  oblique  or  articular  processes  of  three  more 
cervical  (covering  the  joints  and  adhering  to  the  ligamentous 
fibres  which  support  them).  The  muscular  fibres  are  soon 
aggregated  into  a  mass,  which  is  directed  upwards  and  inwards 
to  be  inserted  between  the  two  curved  lines  of  the  occipital 
bone.  Above  its  middle  the  muscle  is  partially  intersected  by 
a  transverse  tendinous  intersection. 


Approachet 
oppoB.  mas- 
cle. 


Origin. 


Insertion. 

Intersec- 
tion. 


*  A  detailed  account  of  a  scries  of  observations  made  with  respect  to  this 
muscle,  bv  MM.  Henl6  and  Heilenbeck,  will  be  found  in  Muller*8  ^*  Aichiv. 
f.  Anat.  Pliysiol./'  &c.  1837. 


BIVENTER  CERVICIS.  807 

The  muscle  is  covered  by  the  trapezius,  splenius,  and  the  Parts  over 
slender  muscles  attached  to  the  transverse  processes  of  the  cer-  "^^  ^^^'' 
vical  vertebrae ;  and  is  crossed  by  the  occipital  artery.     It  con* 
ceals  the  semi-spinalis  colli,  [the  posterior  recti  and  obliqui  ca- 
pitis, together  with  the  deep  artery  of  the  neck  and  several 
nerves,  some  of  which  (last)  perforate  it. 

Biventer  cervicts, — Close  by  the  inner  border  of  the  com-  Bivcnter 
plexus,  and  in  most  cases  forming  a  part  of  it,  is  a  long  fasci-  JJJJ^V* 
cuius,  consisting  of  two  fleshy  bellies  united  by  a  tendon,  and  complex, 
hence  named  as  above.     The  lower  end  presents  from  two  to  four 
tendinous  and  fleshy  points  attached  to  as  many  transverse  pro- 
cesses of  the  dorsal  vertebrsd  from  the  fourth  to  the  sixth  or 
seventh,  and  the  upper  one  is  inserted  into  the  occipital  bone  near  origin  and 
the  complexus.     The  tendon  which  divides  this  muscle  is  of  con-  "**''^»<*°' 
siderable  length,  and  is  usually  placed  opposite  the  last  cervical 
or  first  dorsal  vertebra.     And  from  the  spines  of  one  of  the  ver- 
tebrae now  named,  an  accessory  slip  is  often  furnished  to  the  Accessory 
biventer  at  its  inner  side.  ^**'^ 

The  name  complexus  being  little  applicable  to  the  muscle  now  so  called,  Complex, 
it  should  be  mentioned  that  the  term  originally  included  three  muscles,  viz.  >"<^*"^®^ 
the  complexus  (of  modem  writers),  the  biventer,  and  the  trachelo-mostoid. 

The  complexus  and  the  biventer  together  constitute  the  second  of  the  two 
principal  muscles  destined  to  maintain  the  head  poised  on  the  vertebral 
column  in  the  erect  position  of  the  trunk;  the  splenius,  which  in  a  great 
measure  covers  it,  being  the  first.  Both  these  muscles  may  be  considered 
as  succeeding  to  the  sacro-lumbalis  and  longissimus  dorsi,  and  performing  at 
the  upper  extremity  of  the  spine  the  functions  which  the  muscles  just 
named  fulfil  at  its  lower  part.  It  will  be  observed,  too,  that  the  slender 
elongations  of  the  divisions  of  the  erector  spinse  are  placed  between  the 
two  large  cervical  muscles. 

FIFTH    LAYER. 


To  continue  the  examination  of  the  muscles  of  the  back,  those  which  have  To  expose 

hitherto  been  under  observation  are  to  be  removed  : — the  complexus  must  ™""<^j**  >» 

vcrtcbru 
be  divided  and  turned  aside  (in  doing  this,  the  artery  and  nerves  beneath  it  grooves. 

should  be  noticed) ;  the  spinalis  and  the  longissimus  dorsi  are  to  be  sepa- 
rated in  the  dorsal  region  ;  and  its  large  tendon  being  divided  longitudinally 
near  the  spinous  processes  of  the  lumbar  vcrtebrsa  and  the  sacrum,  the 
erector  spinse  is  to  be  raised  from  the  inner  side  and  thrown  outwards. 
Then  there  will  lie  exposed  the  muscles  which  fill  the  grooves  of  the  spine 
from  the  middle  of  the  sacrum  upwards,  excepting  from  the  axis  to  the 
occiput,  where  a  different  arrangement  prevails,  to  be  afterwards  noticed. 

x  2 
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The  fibres  will  be  found  stretohing  obliquely  from  the  transverse  or  the  arti- 
cular processes  to  the  spines  of  the  vertebrsB.  In  the  dorsal  and  cervical 
regions  a  layer  of  muscular  and  tendinous  structure  (seminspinalis)  is  distin- 
guished from  the  more  general  one,  which  lies  beneath  it^  and  extends  from 
the  sacrum  to  the  axis  (multifidus  spinas). 

The  semi'spinalis  reaches  from  the  lower  part  of  the  dorsal 
vertebrae  to  the  second  cervical ;  and,  though  there  is  no  separa- 
tion, it  is  described  as    two  muscles,    distinguished  by   their 
position. 
Semi-spm.         Semi'spinalis  dorsi  ^  (transversaire  ^pineux  du  dos, — Wins- 
^^"^  low). — This  thin  and  narrow  stratum  consists  of  a  small  portion 

of  muscular  structure,  interposed  between  tendons  of  considerable 
Conneziona.  length.     The  lower  tendons  are  connected  to   the  transverse 
processes  of  the  inferior  dorsal  vertebrae  (from  the  tenth  to  the 
fifth,  inclusive),  and  the  upper  tendons  to  the  spines  of  the 
higher  dorsal  and  neighbouring  cervical  vertebrae  (four  of  the 
former,  and  two  of  the  latter). — It  is  covered  by  the  spinalis 
and  the  longissimus  dorsi,  and  in  some  degree  by  the  semi-spi- 
nalis  colli,  and  lies  on  the  multifidus  spinse. 
Semi-spin.         Semi-spinalis  colli^  (transversaire  ^pineux  du  col). — Consi- 
SanformCT    derably  thicker  than  the  preceding,  this  part  of  the  semi-spinalis 
takes  origin  from  the  transverse  processes  of  usually  the  first  five 
or  six  dorsal  vertebrae,  by  as  many  tendinous  and  fleshy  points, 
and  terminates  in  about  four  parts  on  the  spines  of  the  cervical 
Connexions,  vertebrae,  from  the  second  to  the  fifth  inclusive.     The  part  con- 
nected with  the  axis  is  the  largest,  and  is  chiefly  muscular.  This 
portion  of  the  semi-spinalis  is  covered  by  the  complexus  and 
biventer  cervicis ;  it  rests  against  the  multifidus  spinae,  and  is 
firmly  united  with  it  towards  the  upper  end. 

Both  the  parts  of  the  preceding  muscle  vary  in  their  length,  and  conse- 
quently in  the  number  of  vertebras  with  which  they  are  connected.  Their 
average  extent  is  mentioned  above. 

The  greater  thickness  of  the  cervical  portion  is  dependent  on  the  freedom 
of  motion  in  that  part  of  the  column. 

Multilspin.       Multifidus  spina}^. — This  long  and  narrow  mass  of  muscular, 
with  an  admixture  of  tendinous  fibres,  occupies  the  vertebral 
groove  at  the  side  of  the  spinous  processes.      It   is   fixed   to 
extends       the  sacrum,  and  to  all  the  vertebrae,  except  the  atlas,  covering 
to^wcir^      them  to  a  considerable  thickness  ;  some  of  its  fibres  (the  deep- 
est) reaching  from  one  vertebra  to  the  next,  while  others,  placed 
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over  those,  extend  to  a  greater  distance.  In  conformity  with 
the  plan  usually  followed  in  the  description  of  muscles,  the  origin 
and  insertion  of  the  fibres  of  this  muscle  may  be  stated  as  fol- 
lows. 

At  the  lower  end  (where  the  muscle  reaches  to  the  interval  Origin  of 
between  the  second  and  third  sacral  foramina,  and  is  adherent      ^^ 
to  the  aponeurosis  described  in  connexion  with  the  erector  spi- 
nse,)  the  fibres  may  be  said  to  arise  from  the  higher  external 
tubercles  of  the  sacrum,  from  the  ilium,  and  the  ligament  con- 
necting both  these  bones ;  in  the  lumbar  and  cervical  regions 
they  take  origin  from  the 'oblique  or  articular  processes ;  and  in 
the  dorsal  region  from  the  transverse  processes.     From  these 
several  points  the  muscular  bundles  ascend  obliquely,  to   be 
inserted  into  the  laminse  of  the  vertebrae  and  the  spines,  from  Their  inaer- 
their  bases  nearly  to  their  extremities.      The  fibres  vary  in  ^^^ 
length,  for  those  from  each  point  of  origin  are  fixed  to  several  VariouB 
vertebrae  ;  some  to  the  next  above,  while  others  extend  further—   ®°^ 
from  the  second  even  to  the  fifth  beyond.     And  thus  they  are 
placed  fibre  over  fibre,  and  each  vertebra  receives  some  fi-om 
different  points  of  origin,  and  of  different  lengths,  the  longest 
being  necessarily  most  superficial. 

Rotatores  spina. — Under  this  name  have  been  described*  a  Rotat.  spin, 
series  of  eleven  small,  flat,  nearly  square  muscles,  placed  at  Number, 
intervals  on  the  dorsal  part  of  the  spine,  under  the  multifidus  Exist  only 
spinse,  from  which  they  are  separated  by  a  little  cellular  mem-  ygrtebrse. 
brane.     Each  arises  firom  the  upper  and  back  part  of  the  trans- 
verse process,  and  is  inserted  into  the  vertebra  next  above,  at  the 
inferior  maigin  of  the  lamina,  and  on  part  of  its  surface,  as  far 
as  the  root  of  the  spinous  process.     The  first  occurs  between 
the   first  and  second  dorsal    vertebrae,  the  last  between  the 
eleventh  and  twelfth.     But  it  not  unfrequently  happens  that 
the  number  is  diminished,  by  the  absence  of  one  or  more  from  Diminution 
the  upper  or  lower  end.     The  bundles  of  muscular  fibres  thus  **  ^^^ 
described  as  distinct  muscles,  do  not  appear  to  be  distinguish- 
able from  the  deeper  part  of  the  multifidus  spinas,  except  by  the 
interposition  of  a  little  cellular  membrane. 

The  inter-spinalea^*  are  short  fesciculi  of  fleshy  fibres,  placed  Inteivspin. 


♦  Prof.  Theile  in  MuUer's  "  Archiv.  f.  Anat.''  &c.  1839. 
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in  pairs  between  the  spinous  processes  of  the  contiguous  verte- 
bras— as  their  name  implies. 

They  are  best  marked  in  the  neck,  where  they  are  connected 
one  to  each  of  the  two  parts  into  which  the  spinous  process  is 
divided.  Six  pairs  may  be  counted,  the  first  being  between  the 
second  and  third  vertebrae,  the  last  between  the  seventh  and  the 
first  dorsal. 

In  the  dorsal  division  of  the  column  only  a  few  of  the  inter- 
spinous  muscles  are  met  with,  and  these  are  not  constant. 
They  will  not  unfrequently  be  found  between  the  first  and 
second  vertebrae  of. this  region,  and  occasionally  between  the 
eleventh  and  twelfth.  A  vestige  of  them  likewise  sometimes 
occurs  in  the  second  dorsal  ^'  interspinous'*''  space. 

Four  pairs  of  very  thin  layers  occur  in  the  intervals  of  the 
five  lumbar  vertebrae.  One  will  likewise  be,  in  some  instances, 
found  connecting  the  last  of  these  vertebrae  with  the  sacrum, 
and  another  connecting  the  first  with  the  dorsal  vertebra 
above  it. 

Slender  muscular  fibres  have  been  mentioned  as  occasionally 
found  to  extend  over  the  lower  part  of  the  sacrum  and  coccyx, 
and  apart  from  other  muscles ;  and  the  name  sacro-coccygeua 
posticus,  or  extensor  coccygis^  has  been  assigned  them.*  They 
arise  by  tendinous  fibres  from  the  first  piece  of  the  coccyx,  or 
the  last  bone  of  the  sacrum,  or  even  at  a  higher  point,  and,  reach- 
ing downwards,  are  fixed  to  the  lower  part  of  the  coccyx.  These 
have  been  considered  a  rudiment  of  the  extensor  of  the  caudal 
vertebrae  of  some  animals. 


Arrange-  Coinciding  with  the  peculiar  conformation  of  the  joint  formed  between  the 

J^"*  "  first  two  vertebrae,  and  the  kind  of  movement  which  belongs  to  it,  the  deep- 
nr,  ocdput.  seated  muscular  structure  between  the  axis  and  the  occiput  is  found  to  differ 
widely  in  arrangement  from  that  which  has  been  met  with  over  the  rest  of 
the  vertebral  column,  being  aggregated  into  small  muscles,  which  are  inde- 
pendent one  of  the  other,  viz.  the  obliqui  and  recti,  the  "  circumagentee " 
of  some  of  the  older  anatomists. 

RectpoBt.        Rectus  capitis  posticus  major  ^^  (axoido-occipi talis). — This 

^^y^i        muscle  extends  firom  the  spinous  process  of  the  axis  to  the 

under  sur&ce  of  the  base  of  the  skull.     It  arises  by  a  tendinous 


*  Gunther  and  Milde,  "  Chirui^gische  Muskellehre,"  quoted  in  "  Sommer- 
ring  von  Baue,"  &c. 
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origin  from  the  process  just  mentioned,  and,  enlarging  consider- 
ably as  it  ascends,  passes  over  the  atlas,  and  is  inserted  into  the  poMe*  over 
inferior  curved  line  of  the  occipital  bone  and  beneath  it.     It  ^     ' 
diveiges  from  the  corresponding  muscle  of  the  opposite  side,  so 
as  to  be  much  more  oblique  than  straight,  as  the  name  would  ii  oblique. 
implj. 

The   rectus  capitis  posticus  minor ^^  (atlo-occipitalis)   ex-  Rectpost. 
tends  from  the  atlas  to  the  base  of  the  skull,   being  smaller  ™*°^'* 
every  way  than  the  preceding.      It  arises  from  the  posterior 
border  of  the  atlas,  and,  expanding  towards  the  other  extremity, 
is  inserted  into  the  rough  surface  between  the  inferior  curved 
line  on  the  occipital  bone  and  the  foramen  magnum.     It  lies  not  con- 
nearer  to  the  middle  line  than  the  preceding  muscle  at  the  occi-  fonner.  ^ 
put,  and  can  therefore  be  seen  without  disturbing  it. 

The  recti  muscles  take  the  place  of  the  inter-spinales.  The  smaller  pair  may 
be  considered  strictly  analogous ;  but  the  larger  undergo  a  change  in  attach- 
ment and  direction,  referrible  to  the  movements  which  they  are  required  to 
c£Fect.  The  latter  do  not  remain  on  the  atlas,  for  the  movement  of  extension 
belonging  to  other  parts  of  the  spine  does  not  exist  between  the  first  two  ver- 
tebrsB ;  and,  moreover,  their  course  upwards  to  the  occiput,  to  which  they 
are  fixed,  being  oblique,  they  are  calculated  (besides  the  influence  they 
exert  in  drawing  the  occiput  backwards)  to  assist  in  the  rotatory  movements 
of  which  the  axis  is  the  pivot. 

The  obliquus  capitis  inferior  v.  major^^  (axo-atloideus),  the  Obliq.infer. 
largest  of  these  muscles,  is  placed  obliquely  between  the  first  two  p^tive" 
cervical  vertebra.     It  arises  from  the  spinous  process  of  the  axis  size, 
in  its  whole  length,  between  the  origin  of  the  rectus  posticus 
major  and  the  insertion  of  the  semi-spinalis  colli,  and  is  inserted 
into  the  extremity  of  the  transverse  process  of  the  atlas. 

The  obliquus  capitis  superior ^^  (atlo-post-mastoideus)  ex- 
tends from  the  atlas,  where  the  preceding  muscle  terminates,  to 
the  lateral  and  inferior  part  of  the  base  of  the  skull.  It  arises 
from  the  extremity  of  the  transverae  process  of  the  first  cervical 
vertebra,  inclines  from  thence  obliquely  upwards  and  inwards,  ex- 
panding somewhat  as  it  ascends,  and  is  inserted^  close  behind  the 
mastoid  process,  into  the  interval  between  the  curved  lines  of 
the  occipital  bone.  — The  two  oblique  muscles,  with  the  rectus  intermosc. 
major,  form  the  sides  of  a  small  triangular  space,  in  the  area  of  ^"^8^^* 
which  branches  of  the  sub-occipital  nerve  will  be  found. 

Inter-transversales  (Cowper),  (inter-transvcrsarii,--*Albinus). 


812  MUSCLES  OF  THE  BACK. 

Inter-trans-  — These  little  muscles  occupy  the  spaces  between  the  transverse 
versales.       processes  of  the  vertebrae,  and  are  most  developed  in  the  neck, 

and  least  so  between  the  dorsal  vertebrae. 
Cemcal  In  the  cervical  part  of  the  spine  there  are,  in  each  space,  two 

Benes.  rounded  bundles  of  muscular  fibres,  with  tendinous  filaments 

intermixed,  attached,  one  to  the  anterior,  the  other  to  the  pos- 
terior tubercle  of  the  transverse  processes — ^the  cervical  nerve, 
which  lies  in  the  groove  between  the  tubercles,  separating  one 
muscle  from  the  other.  There  are  seven  pairs  in  the  neck,  the 
first  between  the  atlas  and  axis,  the  last  connecting  the  seventh 
cervical  to  the  first  dorsal  vertebra. 

The  rectus  lateralis  (page  281),  which  extends  from  the  transverse  pro- 
cess of  the  atlas  to  the  base  of  the  skuU  (jugular  process  of  the  occipital 
bone),  may  well  be  regarded  as  an  inter-transversalis,  and  the  rectus  anticus 
minor  (page  281)  might  be  considered  its  fellow — ^but  displaced,  as  it  were, 
forwards,  to  the  anterior  part  of  the  vertebra. 

Lumbar.  In  the  loins,  the  inter-transversales  are  four  in  number,  one 

between  each  pair  of  vertebrse.  Those  connected  with  the 
lowest  vertebree  are  attached  to  nearly  the  whole  of  the  trans- 
vei"se  process,  while  those  at  the  upper  part  of  this  division  of 
the  spine  do  not  exceed  half  the  br^th  of  the  process.  The 
muscles  now  described  are  in  single  layers ;  but  the  small  round 
fiisciculi  which  are  stretched  between  the  accessory  processes  of 
Inte^aGoeft-  the  lumbar  vertebrae,  and  hence  named  musculi  inter-accessorii^ 
■*"'•  or  inter^liquij  may  be  looked  on  as  rudiments  of  posterior 

inter-transversales. 
Doml  set,        In  the  dorsal  region  narrow  rounded  cords  are  found  between 
MpL-few    ^^®   transverse  processes.     They   are  tendinous   in   structure, 
muBcolar.     except  in  the  lowest  three  interspaces  and  between  the  last  dor- 
sal and  first  lumbar  vertebrae,    in  which  they  are  muscular. 
These  fasciculi  range  with  the  inter-accessorii  above  described, 
at  the  same  time  that  they  correspond  with  them  in  shape  and 
size. 

When  proceeding  with  the  dissection  of  the  muscles  here 
noticed,  a  series  of  fleshy  and  tendinous  bundles,  extended 
downwards  and  forwards  from  the  transverse  processes  of  the 
vertebrae  to  the  margins  of  the  ribs  —  the  "  elevators  of  the 
ribs '' — will  be  exposed ;  for  these,  see  page  865. 

MuBdes  Combined  actions, — The  taa-o-lumbalis,  longissimus  doni,  and  nudiifidus 

maintain       tpina  conspire  in  fixing   the  spinal  column,  and  thereby  maintaining  the 
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trunk  erect.     If  they  continue  their  effort,  the  body  will  be  drawn  somewhat  tnink  in 
backwards,  as  may  be  observed  when  a  considerable  weight  is  suspended  ®J*^*  P*^*" 
from  the  neck,  or  in  persons  who  have  become  excessively  fat.     In  both 
these  cases,    the  extensor  muscles  are  required  to  make  increased  efforts 
to  counterpoise  the  influence  of  the  weight  appended  to  the  fore  part  of 
the  body. 

As  these  muscles  have  to  sustain  the  trunk  in  the  sitting  as  well  as  They  alter- 
in  the  standing  posture,  it  might  be  supposed  that  they  scarcely  admitted  "*^  "* 
of  any  relaxation,  and  therefore  are  kept  almost  constantly  in  action.  But 
it  does  not  appear  necessary,  except  in  making  great  efforts,  that  all  of  them 
should  be  in  action  at  the  same  moment,  and  even. the  different  parts  of  the 
same  muscle  must,  in  most  cases,  act  successively.  Thus  the  lower  fibres 
of  the  multifidus  spina  pass  from  the  sacrum  to  the  lumbar  spines,  and 
materially  assist  the  quadratus  lumborum  and  other  muscles  in  fixing  the 
lumbar  vertebra.  These,  or  rather  their  transverse  processes,  become  the 
fixed  points  from  which  the  succeeding  parts  of  the  multifidus  act  on  the 
spines  throughout  the  entire  length  of  ^e  column,  so  that  a  succession  of 
efforts  is  propagated  from  below  upwards  by  a  sort  of  vermicular  motion. 
When,  by  such  an  arrangement,  the  action  of  one  set  of  fibres  succeeds  that 
of  another,  each  will  have  its  alternations  of  contraction  and  relaxation,  as 
well  as  the  fibres  of  those  muscles  in  which  the  change  is  more  perceptible. 
The  sacro>lumbalia  can  draw  down  the  lower  ribs  ;  and  if  the  effort  be  con- 
tinued, this  influence  must  speedily  be  propagated  to  the  spinal  column, 
which  is  thus  bent  towards  the  side  by  means  of  the  intimate  connexion  be- 
tween the  heads  of  the  ribs  and  the  vertebra.  The  longissimus  dorsi  con- 
spires to  produce  the  same  effect. 

The  spine  admits,  to  a  certain  extent,  of  a  rotatory  movement.  Thus  the 
head  may  be  carried  round  by  a  horizontal  motion,  until  the  chin  comes 
nearly  on  a  line  with  the  point  of  the  shoulder,  after  which  the  spine  may  be 
made  to  turn  on  its  own  axis,  until  the  face  shall  have  completed  almost  a 
semi-circle  from  the  point  at  which  its  first  movement  began.  The  latter 
movement  is  effected  by  that  peculiar  action  of  the  multifidus  spins  above 
alluded  to ;  but  it  is  the  muscle  of  the  opposite  side  from  that  towards  which 
the  movement  takes  place  that  produces  the  rotation,  assisted  by  the  obli- 
quus  extemus  abdominis. 

The  influence  of  the  sacro-lumbalis,  in  depressing  the  lower  ribs,  must  be   Action  on 
evident  from  its  mode  of  attachment  to  them.    But  its  accessory  muscle  ^^ 
(cervicalis  descendens),  by  taking  its  fixed  point  at  the  cervical  vertebra,  is 
enabled  to  draw  up,  and  therefore  elevate,  the  ribs  into  which  it  is  inserted. 


MUSCLES  OF  TU£  UPPER  EXTBEMITY. 

The  muscles  of  the  upper  extremity,  taken  in  the  order  of 
their  situation,  may  be  divided  into  four  groups,  viz.  those 
placed  on  the  shoulder,  on  the  arm,    on   the  fore-arm,    and 
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on  the  hand.  We  must,  however,  commence  the  description 
of  the  moving  powers  of  the  limb  with  that  of  the  two  pectoral 
muscles  and  the  serratus  magnus. 

Dittection  of  the  vpper  arm, — The  subject  being  laid  on  its  back,  and  the 
ann  drawn  away  from  the  side,  an  incision  may  be  made  through  the  skin, 
commencing  at  the  middle  of  the  clavicle,  and  extending  down  to  the  centre 
of  the  axilla.  From  this  another  line  may  be  drawn,  downwards  and  in- 
wards, along  the  lower  border  of  the  pectoralis  mi^or.  The  angular  flap 
thus  included  should  then  be  raised  from  off  the  muscle  just  named,  its 
dissection  being  conducted  from  without  inwards  to  the  fore  part  of  the 
sternum,  so  as  to  expose  the  muscle.  It  may  be  necessary  to  make  an- 
other incision  through  the  skin,  along  the  clavicle,  to  the  sternum,  from 
the  point  above  indicated.  Tlie  external  flap  of  the  skin  may  then  be 
dissected  off  the  remainder  of  the  pectoral  muscle,  and  part  of  the  del- 
toid. When  the  external  surface  of  the  pectoralis  mi\jor  has  been  exa- 
mined, it  may  be  detached  easily  by  drawing  forwards  its  lower  border, 
and  inserting  the  scalpel  between  it  and  the  costal  cartilages,  and  cutting 
through  its  attachments  to  them,  as  well  as  to  the  sternum  and  clavicle, 
successively.  The  muscle  may  then  be  drawn  outwards,  and  the  fold  in 
its  tendon  examined.  The  pectoralis  minor  is  thus  exposed,  and  the  ax- 
illary vessels  partly.  The  costal  attachment  of  this  muscle  may  be  sepa- 
rated in  the  same  way  as  the  other.  The  axillary  vessels  are  by  these 
measures  brought  folly  into  view,  little  else  remaining  to  be  done  than 
to  remove  the  cellular  tissue  in  which  they  are  imbedded.  For  the  Ax- 
illary Artery, — ^the  Vein,  and  the  Plexus  of  Nerves,  see  the  account  of 
those  structures. 

When  commencing  the  dissection  of  the  arm,  an  incision  may  be  made 
from  the  middle  of  the  interval  between  the  folds  of  the  axilla,  and  thence 
drawn  down  to  the  middle  of  the  space  between  the  condyles  of  the  humerus. 
This  indicates  the  course  of  the  brachial  artery.  It  should  barely  divide 
the  skin,  care  being  taken  not  to  ii^ure  the  fascia  beneath  it.  It  will  be 
found  convenient  to  bound  it  below  by  a  transverse  incision  ;  after  which, 
the  skin  may  be  cautiously  raised  from  the  fascia  all  round  the  arm.  In 
order  to  expose  the  deltoid,  it  will  be  necessary  to  make  an  incision  through 
the  integument,  commencing  at  the  external  third  of  the  clavicle,  and 
extended  along  the  acromion  and  spine  of  the  scapula  ;  after  which,  it  may 
be  dissected  off  the  muscle,  proceeding  from  above  downwards  and  outwards, 
until  the  whole  flap  of  skin  is  removed.  When  the  muscle  has  been  exa- 
mined, it  may  be  easily  detached  from  its  origin,  and  reflected  down  on  the 
arm,  by  inserting  the  scalpel  under  its  posterior  border,  and  cutting  bom 
within  outwards,  close  along  the  margin  of  the  spine  of  the  scapula,  and  so 
successively  along  the  acromion  and  clavicle.  This  will  expose  the  circum- 
flex vessels  and  the  external  rotator  muscles. 

The  fascia  of  the  arm  may  in  the  next  place  be  divided,  and  reflected  in 
the  same  way  as  the  integument.     In  doing  so,  care  should  be  taken  not  to 
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ii^are  the  internal  cutaneous  nerve.  As  the  fascia  is  heing  reflected,  the 
biceps  muscle  and  the  brachial  artery  and  the  nerves,  except  the  circumflex 
and  spiral,  are  brought  into  view.  Their  relative  position,  particularly  at 
the  bend  of  the  arm,  should  be  attentively  considered.  If  the  arm  be  rota- 
ted outward,  the  direction  of  the  spiral  nerve  and  profunda  artery  can  easily 
be  traced,  for  some  way,  between  the  heads  of  the  triceps  muscle.  At  the 
outer  side  of  the  arm,  the  nerve  will  be  found  in  the  deep  sulcus  between  the 
brachialis  anticus  and  supinator  longus,  after  it  has  made  its  turn  behind  the 
humerus.  Tlie  external  cutaneous  nerve  also  has  to  reach  the  external  side 
of  the  arm,  but  it  runs  in  front  of  the  humerus,  piercing  the  coraco-bracliialis 
muscle,  and  then  lying  between  the  biceps  and  brachialis  anticus.  The  ex- 
amination of  the  triceps  had  better  be  conducted  from  below  upwards,  and, 
when  its  three  heads  have  been  carefully  traced  out,  a  longitudinal  incision 
may  be  made  through  the  substance  of  the  muscle  ;  after  which,  when  the 
two  parts  are  drawn  back,  the  manner  in  which  the  fleshy  fibres  proceed  to 
the  bone,  from  its  tendon  or  aponeurosis,  will  be  distinctly  seen. 


THORACIC    BEGIOM    (aNTERIOE). 

The  pectoralis  major  (fig.  109/)  (pectoralis ;  sterno-costo-  Pectmaj. 
clayi-humeralis)  is  placed  on  the  anterior  and  upper  part  of  the  {^JJ^^s 
thorax,  and  in  front  of  the  axilla.     It  is  broad  and  expanded  at  arm. 
the  former  situation,  narrowing  gradually  towards  the  latter,  and 
arisea  from  the  sternal  half,  or  a  little  more,  of  the  clavicle.  Origin. 
from  the  anterior  surface  of  the  sternum,  extending  as  far  down 
as  the   insertion  of  the  cartilage  of  the  sixth  rib,    from   the 
cartilages  of  the  true  ribs,  except  the  first  and  last,  and  from 
the  aponeurosis  of  the  external  oblique  muscle.     From  this  ex- 
tensive origin  the  fleshy  fibres  proceed,  converging  towards  the 
tendon  of  insertion  ;  those  from  the  clavicle,  which  are  usually 
separated  from  the  rest  by  a  cellular  interval,  pass  downwards 
and  outwards ;   those  from  the  lower  cartilages  obliquely  out- 
wards; the  middle  set  horizontally.     The  muscular  fibres  be- 
come continuous  with  those  of  the  tendon,  and  still  retain  their 
original  direction  as  they  proceed  to  their  respective  points  of 
insertion  into  the  humerus ;  and  as  the  superior  fibres  descend,  Mascle  and 
whilst  the  inferior  ones  ascend,  the  latter  passing  behind  the  ^j^td! 
former,  the   muscle  is   folded,   the  middle  of  the  fold  being 
along  its  axillary  border.     The  muscular  fibres  end  in  a  tendon 
which  is  folded  on  itself,    like  the  muscle,  and  is  fixed  into 
the  anterior  margin  of  the  bicipital  groove   of  the  humerus;   insertion. 
an  extension  from  it,  at  the  same  time^  continuing  across  the 
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groove,  and  in  contact  with  tbc  bone,  to  blend  with  the  tendon 
of  the  latisaimua  dorei.     The  tendon  is  likewise  connected  at 


its  insertion  with  that  of  the  deltoid  iQuscle,  and  an  expan- 
sion from  it  joins  the  lascia  of  tfae  arm. 

Structure : — The  muscle  is  aponeurotic  at  its  interna]  and 
external  attachments,  and  fleshy  in  the  rest  of  its  extent. 

The  aponeurotic  fibres  of  this  muscle  decussate  with  those  of 

*  From  the  right  side  the  integuments  only  were  removed ;  from  the  left, 
the  rreater  pectoral  miucle  and  the  external  oblique,  with  the  anterior  port  of 
the  ^eath  of  the  reetus  abdominiB,  were  taken  away.  1.  Greater  pectonl 
muscle.  S.  The  smaller  pcetoral.  3.  Subclavius.  4.  SerratUB  mwnua. 
fi.  Deltoid.  6.  Coraeo-brachialia.  7.  Apart  of  the  biceps.  8.  lAtiMimus 
dorsj.  9.  Externa]  oblique  of  abdomen.  10.  The  external  abdominal  ring. 
11.  Poupart'a  ligament.  12.  Linea  alba.  13.  Aponeurosis  of  the  external 
oblique.  14.  Internal  oblique.  IG.  Cremasteric  fibres  on  the  spermatic 
cord.    16.  Rectua  abdominis.    17.  P^rramidalia. 
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the  corresponding  muscle  in  front  of  the  stemuui;  the  inferior  Separ.from 

border  overlaps  the  serratus  magnus,  and  the  superior  runs  pa-  ^f^    ^ 

rallel  with  that  of  the  deltoid  muscle,  from  which  it  is  only 

separated  bj  the  cephalic  vein  and  a  small  artery.     The  anterior 

surface  is  subcutaneous  in  the  greater  part  of  its  extent,  being 

only  covered  by  some  of  the  fibres  of  the  platysma  myoides, 

and  by  the  mamma.     The  posterior  surface,  besides  the  ster-  Coven 

nura,  clavicle,  and  ribs,  covers  the  pectoralis  minor,  subclavius,  *^^  ^**' 

and  serratus  magnus  muscles,  as  well  as  the  axillary  vessels  and 

nerves.     The  lower  border  of  this  muscle  is  at  first  separated 

from  that  of  the  latissimus  dorsi  by  a  considerable  interval,  in 

which  may  be  observed  the  fibres  of  the  serratus  magnus ;  but 

they  gradually  converge  towards  the  axilla,  forming  its  folds  or  Folds  of 

borders.  *^*^ 

The  interval  on  the  sternum  between  the  muscular  parts  of  the  right  and  Peculiari- 
Icft  pectoral  muscles  varies  in  different  cases  ;  in  some  bodies  which  afford  ***•• 
examples  of  laige  muscular  development,  they  are  separated  only  by  a 
narrow  groove.  One  or  two  muscular  slips,  taking  rise  from  the  aponeurosis 
of  the  external  oblique  muscle,  are  occasionally  added  to  the  lower  margin  of 
the  pectoral  muscle  ;  and,  on  the  contrary,  a  deficiency  may  be  met  with  in 
the  same  situation.  This  was,  in  one  case,  found  to  be  so  extensive  as  ^o 
amount  to  the  absence  of  all  except  the  clavicular  part  of  the  muscle.* 


Pectoralis  minor  (fig.  109,*,)  (serratus  anticus, — Alb. ;  costo-  PectonUis 
coracoideus). — The  smaller  pectoral  muscle  lies  at  the  superior  "*"**'• 
part  of  the  thorax,  covered  by  the  preceding  muscle,  and  ex- 
tended obliquely  across  the  axilla.     It  arises  from  the  upper  Origin, 
margin  or  the  upper  margin    and   external   surface   of   three 
ribs,  usually  the  third,  fourth,  and  fifth,  near  their  cartilages ; 
the  origin  being  notched  or  serrated,  so  that  by  some  of  the  Is  serrated, 
older  anatomists  the  muscle  was  named  from  that  circumstance. 
The   fleshy   fibres,    as   they  proceed   obliquely  upwards  and 
outwards,  converge  to  a  narrow  tendon,  which  is  inserted  into  Insertion, 
the  inner  and  upper  border  of  the  coracoid  process  near  its 
extremity,  and  is  joined  to  the  coraco-brachialis  and  the  biceps 
muscle,  which  are  likewise  attached  to  the  same  process. — The 
anterior  surface  is  covered  by  the  pectoralis  major,  the  posterior  Covers  axil, 
crosses  the  axillary  vessels  and  nerves.  ^®"* "' 

The    subclavius   muscle  (fig.  109,^)   (costo-clavicularis)   is,  Sabdavias. 

*  See  the  work  on  Arteries  before  cited,  page  233. 
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as  tlie  name  implies,  placed  under  the  clayicle,  in  ibe  interval 
Origin.        between  it  and  the  first  rib.     It  arises  by  a  short  thick  tendon 
from  the  cartilage  of  the  first  rib,  close  to  the  rhomboid  liga- 
ment, from  which  it  is  directed  oatwards  beneath  the  clayicle, 
Insertion,     forming  a  rounded  fleshy  fiisciculus,  which  is  inserted  into  the 
grooved  and  rough  surface,  along  the  costal  aspect  of  the  cla- 
vicle, for  nearly  half  its  length. — The  upper  surfiice  is  covered 
by  the  clavicle,  a  small  part  beneath  it  being  overlapped  by 
the  pectoralis  major,  but  which  is  at  first  not  perceptible,  until 
a  dense  fascia  that  covers  it  is  dissected  off;  the  costal  surface 
Is  over        lies  iu  frout  of  the  subclavian  vessels  as  they  pass  down  from 

THOBACIC    BEGION    (laTERAL). 

Serratmag.  The  serratus  magnus  (figs.  107,*^  109,*)  (costo-basi-scapu- 
laris)  is  placed  upon  the  upper  and  lateral  parts  of  the  thorax,  be- 
tween the  ribs  and  the  scapula,  being  deeply  seated  in  the  greater 
part  of  its  extent.  It  is  broad,  thin,  and  irregularly  four-sided 
Ninedigita-  (trapezoid)  in  form.  The  anterior  border  presents  nine  fleshy 
tionson  points  or  digitations,  giving  it  a  serrated  appearance,  whence 
its  name  is  taken.  By  these  digitations  at  its  points  of  attach- 
ment the  muscle  arises  from  the  sur&ce  of  the  first  eight  ribs 
(two  of  the  processes  being  connected  with  the  second  rib) ; 
and  opposite  the  first  as  well  as  a  few  other  intercostal  spaces, 
fibres  are  derived  from  slender  tendinous  structures  over  the 
external  intercostal  muscles.  From  this  extensive  origin,  the 
fibres  of  the  muscle,  forming  a  thin  stratum  and  curving  as  they 
proceed  backwards  over  the  convexity  of  the  ribs,  are  inserted 
into  the  base  of  the  scapula  on  its  inner  or  costal  aspect,  being 
interposed  between  the  subscapularis  on  the  one  side  and  the 
rhomboidei  and  levator  anguli  scapul®  on  the  other. 

To  receive  insertions  on  an  extent  of  surface  so  much  less 
than  that  from  which  they  arise,  the  fibres  converge ;   but  as 
their  convei^ence  is  not  uniform,  and  the  fibres  are  diflTerently 
arranged  at  the  upper,  middle,   and  lower  ends,   three  parts 
Arranged      ^^  *^®  muBcle  are  recognized  as  follows,     a.  The  fibres  from 
in  three       the  first  and  second  digitations  form  a  narrow  and  thick  band 
Bcap!  ^^       which  terminates  on  the  inner  surface  of  the  scapula  immedi- 
ately below  the  upper  angle,     b.  Those  of  the  third  and  fourth 
digitations  spread  out  into  a  thin  layer  (the  thinnest  part  of  the 
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muscle),  which  occupies  the  scapula  From  the  preceding  part 
nearly  to  the  lower  angle  of  the  bone. — Much  the  larger  portion 
of  this,  the  middle  division  of  the  muscle,  is  formed  hj  the 
third  digitation,  which  expands  into  a  triangular  form.  c.  From 
the  five  remaining  digitations  (which  are  received  into  notches 
in  the  external  oblique  muscle  of  the  abdomen),  the  muscular 
structure  conveiges  to  a  thick  and  partly  tendinous  mass,  and  is 
inserted  close  to  the  lower  angle  of  the  scapula  on  its  inner  surface. 

The  fibres  of  the  first  part  of  the  muscle  coalesce  from  their 
origin,  but  the  rest  remain  more  distinct,  being  separated  by 
linear  depressions  until  they  approach  the  scapula;  and  they 
have,  therefore,  a  more  fasciculated  appearance. 

One  surface  of  the  serratus  magnus  rests  on  the  superior  Parts  adja- 
ribs,  the  intercostal  muscles,  and  part  of  the  serratus  posticus  ^^°^' 
superior;  the  other  is  subcutaneous  in  the  angular  interval 
between  the  pectoralis  and  latissimus  dorsi ;  higher  up  it  is 
covered  by  both  the  pectoral  muscles ;  in  the  rest  of  its  extent 
it  is  in  relation  with  the  subscapular  muscle  and  the  axillary 
vessels. 

Not  unfrequently  the  number  of  digitations,  and  the  number  of  the  Yibs 
with  which  the  muscle  is  connected,  are  augmented  by  one  or  two;  and 
occasionally  the  attachment  to  the  first  rib  is  wanting.  Examples  are 
recorded  of  the  absence  of  the  thin  middle  part  of  the  muscle,  and  some 
other  peculiarities  of  minor  importance,  e.  g.  the  presence  of  additional 
muscular  bands  have  been  noticed. 

Combined  actions. — The  most  obvious  actions  of  these  muscles  are  exerted  Action  of 
upon  the  shoulder  and  arm,  as  being  their  more  movable  points  of  attach- 
ment.    The  pectoralis  major,  coiyointly  with  tlie  latissimus  dorsi  and  teres  pectoralis 
major,  depresses  the  humerus,  if  it  has  been  previously  elevated;  it  then  ""y<^'» 
conspires  with  them  in  pressing  the  arm  closely  to  the  side,  and,  continuing 
the  same  effort,  will  by  itself  trail  it  along  the  side  and  front  of  the  chest. 
The  pectoralis  minor  dra¥rs  the  point  of  the  shoulder  downwards  and  in-  pectoralis 
wards  to  the  thorax.     If  the  arms  be  fixed,  these  muscles  act  on  the  ribs  ^^^^'> 
and  assist  in  dilating  the  chest.    This  is  frequently  observed  during  the 
forcible  efforts  at   inspiration  made  by  asthmatic  persons;  the  arms  are 
rendered  fixed,  by  seizing  hold  of  some  object,  and  then  every  muscular 
effort  is  called  into  play  which  can  elevate  the  ribs. 

When   the  scapula  is   rendered  fixed  by  the  trapezius  and  rhomboid 
muscles,  the  serratus  acts  on  the  chest  in  the  same  way  as  the  pectoral  and  serratus 
muscles  do;  but  its  most  ordinary  action  is  to  draw  the  base  and  inferior  ""*""*• 
angle  of  the  scapula  forwards,  so  as  to  elevate  the  point  of  the  shoulder  by 
means  of  the  rotatory  motion  it  can  impress  upon  it  conjointly  with  the 
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trapezius,  as  has  been  observed  when  treating  of  the  latter  muscle.  The 
continuation  of  the  same  effort  retains  the  shoulder  elevated,  as  when  a 
burden  is  sustained  upon  it ;  but,  as  a  preparatory  measure,  the  thorax  must 
be  fixed.  Whilst  any  important  muscular  exertion  is  being  performed,  the 
thorax  must  be  fixed,  and  retained  so  by  preventing  the  escape  of  the  in- 
cluded air.  This  may  be  inferred  from  observation  on  what  takes  place  mider 
such -circumstances,  but  was  reduced  to  the  test  of  experiment  by  M.  Bour- 
don.* He  opened  the  trachea,  or  larynx,  of  a  dog  that  had  been  in  the 
habit  of  jumping  and  tumbling  when  bidden ;  after  which,  the  animal  was 
no  longer  able  to  make  any  similar  efforts,  though  evidently  willing  to  do  so. 
But  when  the  aperture  was  closed,  by  drawing  the  margins  of  the  wound 
together,  the  lost  power  was  instantly  restored. 


ACROMIAL    REGION. 

Deltoid;  The   deltoid   muscle    (fig.  109,*)    (deltoides;    sub-acromio- 

huraeralis)  is  situated  at  the  superior  and  external  part  of  the 

curves  over  arm,  Covering  the  shoulder-joint  o?er  T^hich  it  is  curved, — ^being 

B  ou  er.      placed  at  the  same  time  in  front  and  behind  it  as  well  as  on  its 

outer  side.     Its  form  is  triangular,  the  base  above,  and  the 

apex  below,   and   is   thus  the  shape  of  the  Greek  letter  A 

reversed,  from  which  circumstance  the  muscle  has  been  named. 

Origin.  It  arises  from  the  external  third  of  the  clavicle,  from  the 

lower  border  of  the  acromion,  and  from  the  spine  of  the  scapula 

as  iar  back  as  the  small  triangular  surface  in  which  it  termi- 

Insertion.     nates ;  and  is  inserted  into  the  rough  prominence  on  the  middle 

of  the  outer  side  of  the  humerus.     At  its  origin  the  deltoid 

Tendinoas    is  tcndinous  and  fleshy,  except  at  the  back  part  of  the  spine 

^^j4j^£      of  the   scapula,  where   it  is  tendinous  only.     Moreover,  the 

muse,  fibres,  surface  of  origin  is  much  increased  by  means  of  processes  of 

fibrous  structure,  which  extend  from  the  acromion  downwards 

through  the  muscle  and  give  rise  to  fleshy  fibres.     The  lower 

end  is  muscular  on  the  cutaneous  surface,  and  its  deeper  part 

is  formed  by  a  thick  tendon.     The  whole  appearance  of  the 

muscle  is  coarse,  the  muscular  bundles  being  separated  by  broad 

cellular  interspaces. 

As  the  fibres  converge,  they  necessarily  have  difierent  direc- 
tions.     All   are   directed   downwards, — ^those   in   the    middle 


*  M^moire  sur  lee  Efforts. 
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vertically,  those  from  before  and  behind  obUquely,  the  former 
being  inclined  backwards,  the  latter  forwards. 

The  deltoid  is  separated  from  the  integuments  by  a  thin  Parts  adja- 
layer  of  &scia,  with  a  portion  of  the  platysma  and  a  few  nerves.  ""^ 
It  covers  the  tendon  of  the  pectoralis  major,  the  circumflex 
vessels  and  nerve,  the  outer  side  of  the  humerus,  the  fibrous 
capsule  of  the  shoulder-joint  (a  synovial  bursa  or  laminated 
cellular  membrane  being  interposed,)  the  coracoid  process,  the 
pectoralis  minor^  coraco-brachialis,  biceps,  subscapularis,  coraco- 
acromial  ligament,  the  external  rotator  muscles,  and  the 
triceps.  The  anterior  border  is  in  contact  with  the  pectoralis 
major  (from  which  it  is  partly  separated  by  the  cephalic  vein,) 
and  more  inferiorly  with  the  biceps;  the  posterior  border  is 
bound  down  by  fascia. 

From  the  manner  in  which  the  tendinous  structure  is  mixed  with  the   Subdivi- 
fleshy  fibres  of  this  muscle  at  its  middle,  several  subdivisions  are  to  be   wonsof  the 

Ifl  11  ftcl^ 

recognized.  Albinus*  points  out  seven  portions  arranged  into  two  or- 
ders. The  first  order  consists  of  four  parts,  which  are  each  characterized 
by  being  broad  at  the  upper  end,  and  narrowing  downwards.  Two  of  these, 
which  are  large,  constitute  the  anterior  and  posterior  parts  of  the  muscle,  and 
occupy,  one  the  clavicle,  the  other  the  spine  of  the  scapula ;  the  two  smaller 
are  connected  with  the  acromion.  The  second  order  consists  of  three 
slender  parts.  They  are  interposed  between  the  former,  and  are  d\6* 
tinguished  from  them  by  being  narrow  at  the  upper  part  of  th^  muscle, 
where  they  begin  as  tendinous  bands. 

The  arrangement  here  pointed  out  appears  to  resolve  itself  into  the 
facts  before  indicated,  namely,  that  most  of  the  muscular  fibres  are  derived 
from  the  bones  directly,  or  from  a  short  tendinous  structure  ;  and  that  ten- 
dinous bands  descending  from  the  acromion  at  intervals  divide  these  fibres 
into  parts  (the  first  order  of  Albinus),  and  give  origin  to  other  fibres  at 
some  distance  downwards  (the  second  order  of  the  same  author).  ft 
should  be  added,  that  the  arrangement  of  the  fibres  does  not  in  all  cases  con- 
form with  the  description  of  Albinus,  though  the  general  character  is  the 
game. — The  extent  to  which  the  muscle  reaches  on  the  humerus  varies  in 
different  persons. 

SCAPULAR    REGION    (POSTERIOR). 

Supra-spinatus  (fig.  107,^*). — This  muscle  is  placed  at  the  Supm-spi. 
superior  part  of  the  shoulder,  in  the  supra-spinous  fossa  of  the  ^^^^ 


*  The  mode  of  considering  the  structure  of  the  muscle,  or  the  facts  on 
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Inaertion. 


Parts  over 
and  under. 


Infra-spi- 
natuB. 

Origin. 


Origin.  scapula.  Its  form  is  elongated  and  triangular.  It  arises  from 
the  posterior  two- thirds  of  the  fossa  above  mentioned,  and  from  the 
fascia  which  covers  the  muscle ;  the  muscular  fibres  converge  to  a 
tendon  in  their  middle,  which  adheres  to  the  capsule  of  the 
shoulder-joint,  and  is  inserted  into  the  superior  surface  of  the 
greater  tuberosity  of  the  humerus. 

The  supra-spinatus  is  covered  by  the  trapezius,  coraco- 
acromion  ligament^  and  deltoid.  It  lies  against  the  scapula  and 
the  ligamentum  proprium  posticum,  together  with  the  supra- 
scapular nerve  and  vessels,  the  omo-hyoideus  muscle,  and  the 
fibrous  capsule  of  the  shoulder-joint,  with  which  it  is  intimately 
united. 

The  infraspinatus  (fig.  107,")  occupies  the  chief  part  of 
the  inira-spinous  fossa,  and  is  triangular  in  shape.  It  arises 
from  the  lower  surface  of  the  spine  of  the  scapula,  and  from 
the  posterior  two-thirds  of  the  convex  part  of  its  dorsum.  The 
fibres  converge  to  a  tendon,  at  first  concealed  in  a  great  degree 
within  the  substance  of  the  muscle,  but  which  afterwards  pro- 
ceeds forwards  over  the  capsular  ligament  of  the  joint,  to  be 

Insertion,  inserted  into  the  middle  fiicet  of  the  great  tuberosity  of  the 
humerus.  The  superior  fibres  are  nearly  horizontal,  the  inferior 
ones  ascend  obliquely  to  meet  them. 

^  The*  posterior  surfiice  is  covered,  partly  by  the  deltoid,  the 
latissimus  dorsi,  and  trapezius,  a  small  part  also  being  separated 
from  the  integument  only  by  the  fascia.  The  anterior  one  rests 
on  the  bone,  (vessels  and  nerves  being  interposed,)  and  the 
capsular  ligament,  to  which  it  is  intimately  adherent.  The 
lower  border  is  in  contact  with  the  teres  minor,  and  is  united 
posteriorly  with  it  and  the  teres  major. 

The  teres  minor  (fig.  107,**)  lies  along  the  inferior  border 
of  the  scapula;  its  form  is  elongated,  narrow  and  round.  It 
arises  by  a  series  of  oblique  fibres  from  the  dorsal  surface  of  that 
ridge  which  surmounts  the  axillary  border  of  the  scapula,  and 
from  two  aponeurotic  septa,  placed  between  it  and  the  infira- 

insertion.  spinatus  and  teres  major  muscles.  Its  insertion^  which  lies  im- 
mediately below  that  of  the  infra-spinatus,   into  the  greater 


Structures 
adjacent 


Teres  mi- 
nor. 

Origin. 


which  it  was  founded,  appear  to  have  been  guggested  by  Douglas  in  personal 
communication  with  Alomus. — See  the  *'  Histor.  miiscul.  horn.*'  p.  423. 
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tuberosity  of  the  humerus,  is  effected  by  means  of  a  thick 
tendon. 

The  teres  minor  is  covered  by  the  integuments  and  the  deltoid  Parts  adja- 
muscles.  It  is  supported  by  the  scapula,  (the  dorsal  branch  **"*• 
of  the  sub-scapular  artery  ramifying  between  them)  the  long 
head  of  the  triceps  muscle,  and  the  fibrous  capsule  of  the 
shoulder-joint,  to  which  it  adheres  like  the  preceding  muscles. 
The  upper  border  lies  in  contact  with  the  inira-spinatus ; 
the  lower  with  the  teres  major,  from  which  it  is  separated 
anteriorly  by  the  long  head  of  the  triceps;  the  posterior 
extremity  is,  as  it  were,  inserted  between  the  teres  major  and 
infra-spinatus,  being  connected  with  both,  as  has  been  above 
stated. 

— The  three  fiat  surfaces  marked  on  the  upper  part  of  the 
great  tuberosity  of  the  humerus  give  insertion  to  the  three 
muscles  last  described,  taken  in  their  regular  order,  from  above 
downwards. 

The>  teres  major  (fig.  1 10,^)  extends  from  the  inferior  angle  Teres  maj. 
of  the  scapula  to  the  humerus,  contributing  to  form  the  posterior 
border  of  the  axilla.     It  is  rather  broad  and  compressed  than 
round  or  tapering,  as  its  name  would  imply.     It  arises  from  the  Origin, 
flat  expanded  surface  placed  at  the  inferior  angle  of  the  scapula, 
and  from  the  septa  interposed  between  it  and  the  teres  minor 
and  infra-spinatus.     The  insertion  takes  place  by  a  broad  fiat  Iiuertioii. 
tendon  into  the  posterior  border  of  the  bicipital  groove  in  the 
humerus,  and  is  in  close  contact  with  the  tendon  of  the  latissi- 
mus  dorsi.     The  direction  of  the  muscle  must  necessarily  vary 
according  to  the  different  positions  of  the  scapula  and  humerus. 
Towards  their  insertion  the  fibres  of  the  teres  major  appear  to  de- 
scend somewhat,  whilst  those  of  the  latissimus  ascend,  so  that 
the  margin  of  the  former  is  placed  lower  down  than  that  of  the 
latter  muscle. 

This  muscle  is  covered  by  the  latissimus  dorsi  and  integu-  Adjacent 
ment,  and  is  crossed  by  the  long  head  of  the  triceps,  which  »*™c*'»'e». 
separates  it  from  the  teres  minor ;  the  anterior  surface,  in  part 
of  its  extent,  is  in  contact  with  the  latissimus  (in  consequence 
of  the  change  of  direction  of  the  latter),  and  slightly  with  the 
coraco-brachialis  and  the  brachial  vessels. 

y2 
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SCAPULAE    REGION    (aNTERIOR). 

Sub-acapu!ari»  (fig.  110,*). — The  aub-scapular  muscle,  tri- 
angular in  form,  fills  up  the  hollov  of  the 
Fig.  110.*  scapula,  lying  between  thst  bone  and  the 

thorax,  from  which,  however,  it  is  sepa- 
rated hj  the  semttuB  magnus  muscle.  It 
arista  from  tlie  posterior  two-thirds  of 
the  sub-scapular  fossa,  with  the  exception 
of  a  naiTow  line  along  the  base,  and  two 
wider  spaces  near  the  upper  and  lover 
angles  of  the  bone,  which  are  occupied 
bj  the  semtus  magnua ;  a  portion  of 
the  muscle  is  likewise  derived  fiom 
slender  tendinous  laminte  intersecting  it 
and  connected  with  the  ridges  on  the 
bone.  From  this  extensive  origin  the 
fibres  are  directed  outwards,  converging 
and  augmenting  the  thickness  of  the 
muscle,  and  end  in  the  tendon  of  inser- 
tion, (which  is  at  first  concealed  among 
them,)  as  well  as  in  several  elongations 
of  it,  which  penetrate  deeply  into  the  substance  of  the  muscular 
structure.  The  tendon  is  attached  to  the  small  tuberosity  of 
the  humerus. 

The  sub-scapular  muscle  is  very  deeply  placed.  It  is  in  con- 
tact by  the  outer  suHace  with  the  scapula  and  the  capsule  of  the 
shoulder-joint  (partly  with  the  synovial  membrane  through  an 
aperture  in  the  fibrous  structure)  ;  and,  by  the  inner  or  anterior 
surface,  with  the  serratus  magnus,  (loose  cellular  substance  being 
interposed,)  and  the  coiaco-brachialis  and  biceps,  with  the  ax- 
ilUry  vessels  and  nerves.  The  upper  maigin  is  close  to  the 
coracoid  process  of  the  scapula,  and  a  synovial  membrane  has  been 
found  between  them. 

A  band  of  tnuBCukr  fibres,  from  two  to  three  inches  in  length,  is  some- 
times found  extending  from  the  scapula  to  the  neclc  of  the  humerus  imme- 
diately below  the  sub-scapukriB. 

*  Muscleaof  the  lefl  shoulder  and  ami.  1.  Teres  m^or.  S.  Sub-scapu- 
Isris.  3.  Coraco-brachialis.  4.  Biceps  brachialis.  fi.  Brachialis  uiticus. 
6,  7,  8.  Triceps, 
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Actions, — The  deltoid  can  raise  the  arm  directly  from  the  side,  so  as  to  Elevaton 
bring  it  at  right  angles  with  the  body ;  after  which,  by  means  of  its  anterior  ^  *^®  ^"" 
and  posterior  fibres,  it  can  carry  the  limb  alternately  backwards  and  for- 
wards, being  assisted  in  the  former  movement  by  the  teres  mi\jor  and  latissi- 
miis  dorsi,  in  the  latter  by  the  pectoralis  major.  The  mass  of  its  muscular 
fibres  is  so  considerable,  that  it  is  enabled,  by  pressing  down  the  head  of  the 
humerus,  to  make  it  glide  upon  the  surface  of  the  glenoid  cavity  of  the  sca- 
pula, and  then,  by  continuing  the  efibrt,  to  raise  the  limb  directly  upwards, 
so  as  to  bring  it  to  the  vertical  position.  Its  only  assistant  in  elevating  the 
arm  is  the  supra-spinatus  (whose  power  in  this  respect  must  be  trivial,  as  it 
is  inserted  so  near  the  centre  of  motion). 

The  tupra-tpinatuSf  tn/ra-spinatugf  and  teres  minor  are  the  external  rota-  Rotators, 
tors  of  the  arm,  whilst  the  sub-scapularis  rotates  it  inwards ;  for,  as  they  are 
opposed  in  situation,  so  they  are  antagonists  in  action.  The  power  of  these 
muscles  is  increased  in  no  small  d^ee  by  passing  over  the  globular  head  of 
the  humerus,  and  also  by  being  inserted  into  the  prominent  processes  of 
bone  which  remove  the  line  of  their  direction  to  a  distance  from  the  axis 
of  the  humerus. 

The  teres  nu^or  conspires  with  the  latissimus  dorsi  in  its  actions  ;  it  de-  Depressora. 
presses  the  arm,  if  raised,  and  rotates  it  on  its  axis.  If  the  arm  be  fixed,  as 
when,  in  the  reclining  posture,  the  elbow  is  removed  from  the  side,  these 
muscles,  particularly  the  teres  miyor,  assisted  by  the  long  head  of  the 
triceps,  can  approximate  the  lower  border  of  the  scapula  to  the  shaft  of  the 
humerus,  thus  conspiring  with  other  muscles,  viz.  the  pectoralis  and  latissi- 
mus dorsi,  to  trail  the  body  after  the  out-stretched  limb. 


HUMERAL    REGION    (aNTERIOr). 

Coraco-irachtalis  (perforatus, — Casserius*)  (fig.  110,'). —  Coraco- 
This,  the  smallest  muscle  of  the  upper  arm,  is  placed  along  the 
superior  and  inner  part  of  the  humerus  for  about  half  its  length. 
It  arises  from  the  coracoid  process  of  the  scapula,  between  the 
pectoralis  minor  and  the  short  head  of  the  biceps ;  also  from  the 
tendon  of  the  latter,  with  wliich  it  is  intimately  united  for  some 
way.  The  fleshy  fasciculus  thus  formed  passes  downwards  and 
a  little  outwards,  to  be  inserted  into  the  inner  side  of  the  hu- 
merus about  its  middle,  where  it  is  interposed  between  the  bra- 
chialis  anticus  and'the  triceps.  Structure : — aponeurotic  at  its 
attachments,  fleshy  in  the  middle. 

The  anterior  surface  of  this  muscle  is  covered  above  by  the 

*  "  TabulflB  Anatom."  edited  by  Daniel  Bucretius  (Rindfleisch),  tab.  19 
and  20.  The  name  has  reference  to  the  perforation  by  the  musculo-cu- 
taneous  nerve. 
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deltoid  and  pectoralis  major,  and  at  its  insertion  is  crossed  by 
the  brachial  artery.  The  posterior  surface  runs  over  the  tendon 
of  the  sub-scapularis,  and  those  of  the  latissimus  dorsi  and  teres 
major  ;  one  border  is  in  apposition  with  the  biceps,  the  other 
with  the  brachial  artery.  The  muscle  is  usually  pierced  by  the 
musculo-cutaneous  nerve. 

Biceps.  The  biceps  muscle  (fig.  110,*)  (biceps  flexor  cubiti ;  coraco- 

scapulo-radialis)  lies  along  the  anterior  part  of  the  arm  for  its 
entire  length,  extending  from  the  scapula  to  the  fore-arm. 
Superiorly   it  is  divided  into   two  heads,  whence  its  name  is 

Short  head,  derived.  Of  these,  the  internal  or  short  head  arises  conjointly 
with  the  coraco-brachialis  from  the  coracoid  process  of  the  sca- 
pula by  a  thick  tendon,  which  spreads  out  and  gives  origin  to 

Long  head,  the  muscular  fibres.  The  external  or  long  head  commences  by 
an  elongated  and  rounded  tendon,  which  springs  from  the  up- 
per margin  of  the  glenoid  cavity  of  the  scapula,  and  is  conti- 
nuous with  the  glenoid  ligament.  The  tendon  passing  immedi- 
ately over  the  head  of  the  humerus,  covered  by  a  special  tube  of 
the  synovial  membrane  of  the  joint,  pierces  the  fibrous  capsule 
at  its  humeral  attachment,  and,  after  descending  some  way  in  the 
groove  of  the  bone  appropriated  to  it,  spreads  into  a  round  ex- 
pansion from  which  the  muscular  fibres  take  their  rise.  The 
fleshy  fibres  of  the  two  heads  join  and  form  what  is  named  the 
belly  of  the  muscle,  which  is  broad  and  somewhat  flattened,  and 

Tendon  of    ends  above  the  bend  of  the  elbow  in  the  tendon  of  insertion. 

insertion,  fhis  sinks  between  the  muscles  of  the  fore-arm,  to  be  inserted  into 
the  posterior  part  of  the  '^  bicipital '"  tuberosity  of  the  radius  ; 
from  the  anterior  part  of  which  process  it  is  separated  by  a  sy- 
novial bursa.  The  tendon  is  at  first  broad  and  thin,  but  it 
gradually  narrows,  and  when  approaching  the  radius  is  twisted 
on  itself,  so  as  to  be  applied  by  a  flat  surface  to  the  bone  on 

Expansion    which  it  ends.     At  its  commencement  a  fibrous  expansion,  pre- 

from tendon  getting  an  arched  border,  is  sent  oflTfrom  the  tendon,  and  this 
process  passes  obliquely  downwards  and  inwards,  and  becomes 
blended  with  the  &scia  of  the  fore-arm   somewhat  below  the 

coven  ar-     inner  condyle. — The  expansion  is  stretched  across  the  brachial 

^^7-  artery,  median  nerve,  and  part  of  the  pronator  teres  muscle. 

Parts  adja-        ^^^  anterior  surface  of  the  muscle  is  overlapped  superiorly 

**°**  for  some  way  by  the  deltoid  and  pectoral  muscles ;  but  in  all 

the  rest  of  its  extent  it  is  covered  only  by  the  integument  and 
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fascia,  with  the  exception,  however,  of  the  lower  tendon,  which 
sinks  deeply  between  the  muscles,  and  at  its  termination  cor- 
responds with  a  notch  in  the  margin  of  the  supinator  brevis. 
The  posterior  surface,  for  about  half  its  length,  rests  on  the  hu- 
merus and  shoulder-joint,  and  in  the  rest  on  the  brachialis  an- 
ticus,  being  separated  from  the  latter  by  the  musculo-cutaneous 
nerve.  The  inner  border  is  in  contact  with  the  coraco-bra- 
chialis  for  half  its  length,  and  with  the  brachial  artery  for  the  Brachial  ar- 
rest. The  connexion  of  the  long  tendon  of  origin  with  the  ^^e^lddl 
shoulder-joint  has  been  sufficiently  noticed. 

A  third  head,  taking  origin  from  the  humerus,  is  occasionally  added  to  this  An  additi* 
muscle.    The  fibres  are  usually  more  or  less  blended  at  their  origin  with  onal**^«"l" 
the  hrachialis  anticus  (I  have  seen  them  arise  between  it  and  the  lower 
end  of  the  coraco-brachialis) ;  and  they  were,  therefore,  considered  by 
Albinus  to  be  an  ofiset  from  that  muscle  to  the  biceps.     The  added  part, 
which  is  sometimes  equal  to  half  the  size  of  the  coraco-brachialis,  joins  the 
/  biceps  at  its  posterior  and  inner  side  near  the  tendon,  and  lies  outside  the 
brachial  artery;  but  in  at  least  two  instances  I  found  such  an  accessory 
piece  crossing  over  the  artery.     A  muscular  band  has  been  observed  to  ex-   Unusual  in- 
tend in  the  op])08ite  direction  to  the  foregoing,   viz.  from  the  biceps  to  the   "^tion  to 
inter-muscular  septum  above  the  inner  condyle  of  the  humerus.     Tliis  had 
the  appearance  of  a  second  coraco-brachialis ;    it  lay  over  the  brachial 
artery.* 

Brachialis  anticus  (brachialis  intemus, — Douglas  and  Al-  Brachialis 
binus;  humero-cubi talis)  (fig.  110,*). — This  muscle  lies  under  o^^cus. 
cover  of  the  biceps,   along  the  lower  half  of  the  arm.       In 
form  it  is  somewhat  compressed,  and  is  broader  in  the  middle 
than  at  the  extremities.     It  arises  from  the  fore  part  of  the  Origin, 
humerus,  commencing  at  the  insertion  of  the  deltoid,  (which  it  Notched  for 
embraces  by  two  angular  fleshy  processes,)  and  extending  nearly    ^  ^'  ' 
to  the  border  of  the  trochlea ;  some  fibres  also  arise  from  the 
inter-muscular  septa  at  each  side.     After  passing  in  front  of 
the  elbow-joint,  the  muscular  portion  ends  in  a  thick  fasciculus 
of  tendinous  fibres,  which  is  inserted  into  the  rough  suriace  on  Insertion  in 
the  fore  part  of  the  coronoid  process  of  the  ulna,  where  it  is  re-  J^^  J^ 
ceived  into  a  notch  on  the  upper  extremity  of  the  flexor  digi-  fundus, 
torum  profundus.     The  middle   fibres  are  vertical,   those  on 
each  side  converge  a  little  to  them.— 'The  posterior  sur&ce  rests 
on  the  bone  and  capsular  ligament;  the  anterior,  partly  con- 

*  Sec  a  Treatise  on  Arteries,  before  cited,  page  270  and  plate  57. 
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MUSCLES  OF  THE  ARM. 


Action  of 
biceps  and 
bn&ch.  ant. 


cealed  by  the  biceps,  projects  somewhat  at  each  side  of  it,  and 
supports  the  brachial  artery  and  median  nerve. 

Some  fibres  from  the  middle  of  the  brachialis  anticus  have  been  found  to 
pass  in  an  unusual  direction  inwards  over  the  brachial  artery  to  be  connected 
with  the  internal  inter-muscular  septum.  See  the  work  referred  to  for 
peculiarities  of  the  biceps,  p.  271. 

Combined  Actions, — The  most  obvious  action  of  the  bicqu  is  that  of 
flexing  the  fore-arm,  in  which  it  conspires  with  the  brachialis  aniiatM;  it 
also  serves  to  render  tense  the  fascia  of  the  arm  by  means  of  the  process 
whicli  connects  its  tendon  with  that  membrane.  If  the  arm  be  placed  in  the 
prone  position,  the  biceps  can  turn  it  supine,  being  in  this  ])articular  the 
direct  antagonist  of  the  pronator  radii  teres.  When  the  fore-arm  is  rendered 
fixed  by  holding  some  firm  object,  the  biceps  and  brachialis  muscles  can 
draw  on  the  liumerus,  and  bend  it  forwards  on  the  arm,  which  is  exemplified 
in  the  effort  of  climbing.  They  also  can  move  the  humerus  on  the  scapula ; 
but  their  influence  in  this  respect  must  be  very  limited,  as  they  run  parallel 
with  the  axis  of  the  bone.  \Vlien  the  humerus  is  fixed,  these  muscles,  by 
drawing  on  the  coracoid  process,  move  the  scapula,  and  therefore  the  glenoid 
cavity  on  the  head  of  the  bone,  so  that  the  latter  may  receive  support  from 
the  fonner,  rather  than  that  it  should  be  pressed  up  against  the  capsular 
ligament  solely. 


HUMERAL   BEGIOK   (POSTERIOR). 

Triceps.  The  triceps  cubiiiy — Douglas;  triceps  brachii, — ^Alb.  (fig. 

Ill),  the  only  muscle  that  lies  behind  the  bone  and  inter- 
muscular septa,  rests  against  the  posterior  surface  of  the  hume- 
rus in  its  entire  length,  and  extends  from  the  lower  border  of 
the  scapula  to  the  upper  extremity  of  the  ulna.  Superforly  it  is 
divided  into  three  processes  or  heads,  whence  its  name  is  derived, 
whilst  its  lower  half,  or  more,  is  single  and  undivided.     The 

Long  head,  long  head  ^  arises  from  the  lower  part  of  the  glenoid  cavity  and 
an  adjoining  rough  portion  of  the  inferior  costa  of  the  scapula, 
by  a  tendon  which  spreads  over  the  sides  of  the  muscular  struc- 
ture to  whose  fibres  it  gives  origin.  The  muscular  fibres  from 
this  source,  passing  downwards  between  those  of  the  other  two 
parts  or  heads,  end  by  joining  with  them  in  the  common  tendon 

ExtLhead.  of  insertion.  The  external  head^  takes  origin  by  tendinous 
and  fleshy  fibres  from  the  humerus  immediately  below  the  great 
tuberosity,  where  it  gives  insertion  to  the  teres  minor,  and  from 
the  surface  of  the  bone  below  that  point :  from  likewise  the  ridge 
above  the  external  condyle,  together  with  the  external  inter- 
muscular septum.     The  fibres  proceeding  from  this  extended  ori- 
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pn  follow  different  directions  to  terminate  in       Pig.  iii.« 
the  general   dibab   on   the   common    tendon. 

The  short  head\    placed  to  the  inner  aide,  Shonbiad. 

and  derived  likewise  from  the  humerus,  com- 
mences hy  muscular  fibres  having  a  narrow 
and  pointed  form,  near  to  the  insertion  of  the 
teres  major,  taking  their  rise  from  this  part, 
from  the  inter-muscular  septum  above  the  in- 
ner condyle  and  the  posterior  surface  of  the  hu- 
merus ;  the  fibres  are  directed,  Home  immedi- 
ately to  the  olecranon,  the  rest  to  the  general 
tendon  of  insertion. 

The  tendinous  stracture  on  wliich  the  large  T«ndonof 

mass  of  muscular  fibres  is  received  inferiorly,  iiuenion. 

consists  of  two  strata.  One  of  these,  which 
is  subcutaneous,  covers  the  muscle  to  a  consi- 
derable extent,  and  is  the  cause  of  the  flat- 
ness above  the  elbow  which  is  especially  appa- 
rent when  the  muscle  is  put  into  action.  The 
second  layer  is  placed  deeply,  and  both,  after 
giving  insertion  to  the  muscular  fibres,  and 
joining  together  above  the  olecranon,  arc  fixed 
to  the  posterior  and  upper  part  of  that  process. 

Tlie  long  head  of  the  triceps  lies  between  the  two  "teres"  Putasd- 
muscles,  and  is  in  contact  with  the  capsule  of  the  shoulder-joint.  J*""*- 
The  muscle  is  separated  from  the  bone  by  the  musculo-spiral 
nerve  and  the  superior  profunda  artery,  which  correspond  with 
a  groove   before  noticed  and  are   covered  by  slender  fibrous 
structure.     It  is  separated  at  each  side  of  the  bone  from  the 
muscles  in  front  of  the  arm  by  the  inter-muscular  septa  con- 
nected with  the  ridges  above   the   condyles   of  the  humerus. 
The  lower  part  covers  the  elbow-joint ;  and  between  the  tendon 
and  the  top   of  the  olecranon  is  interposed  a  synovial  bursa  STnovM 
which  in  some  instances  is  multilocular. 

M.  Theilet  limits  the  oiigin  of  the  second  head  of  the  triceps  mnscle 
tu  ihc  part  of  the  huroenu  above  llic  Epiral  groorc  for  the  musculo-dpiral 
ncrvG ;   and   this   anatoniiBt  assigns  (o  the  short  heed  all  the  fibres  given 

*  The  triceps  muscle  seen  from  behind.  The  scapula  has  been  raised 
from  its  ordinary  pneition. 

t  Mailer's  "  Archiv."  &c.  1839.  8.  420,  and  "  SoBmmerring  v.  B(»ue,"  &c. 
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cealed  by  the  biceps,  projects  eomew*-  ,  '.'--"e.  ••  weU  ««  those 
supports  the  brachial  artery  and  r       -  '.  ■  .""''^™»- 

.     V  ihe  hunicnu,  some  mus- 

Some  fibres  from  the  middle  <■'  ^  capaulE  of  the  elbow-joint. 

pass  in  an  unusual  direction  i'  .itf  fossa  for  the  olecranon  lo  the 

with   the   iulemal   inter-m-  .  J  iinm  the  triceps,  under  the  name 

peculiarities  of  the  bicep  ,  -'.^a*  lo  the  subcrureus,  which  occupies 

Combined  Aclioia.—  '.<  'T^^. 

flexing  the  fore-am>  .  ',  -''^  ^led,  the  triceps,  by  drawing  on  the 

''  "^  "'  ^^^'"'  ''  ""  '^^  humerus,  and  bo  bring 
, '  __■ .-  '^^i  line,     In  situation,  as  well  as  in  action, 
■^^  "',  of  (be  biceps  and  brachial  is  anticus.     When 
_  sriion,  the  long  head  of  the  triceps  may  assist, 

Jmj^d^Dt^or  and  latissimua  in  carrying  it  backwards. 
_  ?^  iJ"    ^(  gcapulu  becomes  relatively  the  more  movable 
in  the  '^^  i  i^' ' v  iJ«  n"'*'''^  i  ""^  'J'*"  '■*  '""K  head,  by  acting  od  the 

'wt  '  ' ,  ■^^*^i,jK>,  can  approximate  it  to  the  shaft  of  the  humerus, 

wit-  •.-.'''ZJ^ 

d-     [::^ 

MUSCLES  OF  THE  FORE-ARM. 

^fS  of  the  fore-aim  are  very  numerous,  and  their 
0*  ^mplei.     In  order  to  facilitate  the  examination  of 
fe/*^"".  aball  divide  them  into  groups,  according  to  the  posi- 
ji""'  jj-jt  they  occupy.     The  tendon  of  the  biceps  mnsclc, 
'^'het  "'^  ^^^  brachial  vessels,  as  they  dip  down  at  the  bend 
^"S"    (,)bo«-joint,  are  placed  between   two  masses  of  muscles, 
"    of  *''''^''  ''^^  '*  ^^^  inner  or  ulnar  side,  the  other  to  the 
,gi  ot  nidinl  i  the  former  being  attached  to  the  internal  con- 
,  |g  q(  the  humeniB,  the  latter  to  the  external.     Another  set  of 
„,uscles,  which  likewise  admita  of  subdivision,  occupies  the  pos- 
terior aspect  of  the  limb. 

BRACHIAL    REGION    (iNNEB    AND    ANTERIOR). 

The  muBcles  here  placed  are  disposed  in  two  sets,  one  being 
superficial,  the  otlier  deep-seated. 

Tlie  diueciion  of  the  fore-arm  may  be  commenced  by  making  an  incision 
llirough  the  skin,  from  the  middle  of  the  interval  between  the  condyles  of 
tlic  humerus  to  the  rout  of  the  thumb ;  this  marks  out  the  course  of  the 
radial  artery,  and  may  be  hounded  by  a  transverse  incision  at  each  eitrcmiEy. 
If  the  integument  be  dmwn  tightly  forwards,  atid  reflected  inwards,  the 
cutaneous  nerves  may  be  seen  running  in  the  cellular  tissue  between  it  and 
the  fascia;  end,  when  once  found,  there  can  be  Utile  difGeuliy  in  tracing  them 

*  Theile  in  "  Stemmerring  v.  Bauc,"  &c. 
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in  theiT  entire  extent,  aa  they  can  be  made  to  rest  on  the  fascia,  which  gives 
ihem  a  iimi  support,  wliibt  the  scalpel  is  carried  frotn  above  downwards 
'ung  their  cutaneous  surface.  After  the  superficial  nerves  and  reins  have 
'II  examined,  the  fascia  may  be  dissected  off  the  muscles.  The  examina- 
II  of  the  muscles  should  be  conducted  in  the  order  in  which  they  are 
described,  commencing  with  those  attached  to  the  inner  condyle. 

The  superficial  muscles  of  the  anterior  and  inner  part  of  the  Saperficiai 
fore-ana  are,  the  pronator  radii  teres,  flexor  carpi  radialis,  pal-  "'™" ' 
maris  longus,  flexor  carpi  ulnaris,  and  flexor  digitorum  sublimis. 
These  are  all  intimately  united  at  their  origin  from  the  inner 
condyle,  to  which  they  are  attached  by  a  common  Itndon  that  "^  *™'- 
givea  a  fasciculus  of  fibres  to  each,  and  also  sends  septa  between 
them. 

Pronator  teres, — Douglas  and  Albi-  Pma.tcret. 

nus;  pronator  radii  teres, — Cowper  (fig.  Fig.  1 12.* 

IIS,'). — This  muscle  is  extended  ob- 
liquely across  the  front  of  the  arm  at  its 

upper  third.     It  arises  by  two  distinct  OrigiBin 

heads ;  one,  large  and  superficial,  is  de-  wbii^re 

rived  from  the  upper  part  of  the  inner  con-  Mparated 

tt*  by  median 

dyle  of  the  humerus,  also  from  the  com-  notrB. 

mon  tendon  above  mentioned,  from  the 
fascia  of  the  fore-arm,  and  the  septum 
between  this  muscle  and  those  nearest 
to  it.  The  second  head,  a  thin  fasciculus 
deeply  placed,  comes  from  the  inner  mar- 
gin of  the  coronoid  process,  and  joins 
the  other  at  an  acute  angle,  being  pre- 
viously separated  from  it  by  the  median 
nerve.  The  fleshy  belly  thus  formed 
proceeds  outwards  and  downwards,  and 
ends  in  a  flat  tendon  which  turns  over 
the  radius,  and  is  inserted  into  a  rough 
surface  on  the  outer  side  of  that  bone. 

The  anterior  surface  of  the   pronator  ^'^^*' 

teres  is  superficial  in  the  greater  part  of 

•  The  superficial  muscles  of  the  left  fore-arm.  1.  Pronator  teres.  2. 
Flexor  carpi  radialis.  3.  Anterior  annular  ligament.  4.  PalmariB  longiis. 
5.  Palmar  fascia.  6.  Flexor  carpi  ulnaris.  7.  Flexor  digitorum  siibUmis. 
8.  Supinator  longus.  9,  lU.  Extensor  carpi  radialis  lungior  and  brcvior.  11. 
Short  muscles  of  the  thumb.     12.  Palmaris  brcvis.     13.  Muscles  of  little 
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Increase  in 
extent  of 
origin. 


Flex,  carpi 
radialis. 


its  extent ;  but  towards  its  insertion  it  is  crossed  by  the  radial 
artery  and  nerve,  and  the  supinator  longus  muscle.  The 
ulnar  border  is  in  contact  with  the  flexor  carpi  radialis  and 
palmaris  longus :  the  radial  border  bounds,  with  the  supinator 
longus,  an  angular  space,  in  which  are  placed  the  brachial 
artery,  the  median  nerve,  and  the  tendon  of  the  biceps  muscle. 
The  pronator  teres  covers  the  flexor  sublimis  digitorum  and  ulnar 
artery ;  and  the  fibres  which  arise  from  the  ulna  pass  between 
the  last-named  artery  and  the  median  nerve. 

The  origin  of  the  pronator  teres  sometimes  increases  in  extent,  the  addi- 
tional fibres  being  derived  from  the  inter-muscular  partition  above  the  inner 
condyle  of  the  humerus.  The  added  portion  is  usually  continuous  with  the 
upper  margin  of  the  muscle  ;  but  in  some  instances  it  will  be  found  separated 
at  first  from  it  by  an  interval.  This  peculiarity  of  the  muscle  I  have  repeat- 
edly found  associated  with  a  change  in  the  direction  of  the  brachial  artery.* 

The  jlexor  carpi  radialis^  — Cowper,  (radialis  intemus, — 
Alb.)  (fig.  112,^,)  is  situated  in  front  of  the  fore-arm,  extend- 
ing from  the  inner  condyle  to  the  outer  side  of  the  metacarpus. 
It  arises  from  the  inner  condyle  by  the  common  tendon,  from 
the  fascia  of  the  arm,  and  from  the  inter-muscular  septa  placed 
between  it  and  the  pronator  teres  on  one  side,  the  palmaris 
longus  on  the  other,  and  the  flexor  sublimis  posteriorly.  The 
fleshy  fibres  soon  end  in  a  fibrous  expansion,  which  narrows  into 
a  flat  tendon,  and  is  firee  from  the  muscular  part  a  little  below  the 
middle  of  the  fore-arm.  Arrived  at  the  carpus,  the  tendon 
passes  in  a  special  compartment  at  the  outer  side  of  the  anterior 
annular  ligament  of  the  wrist,  and  runs  through  a  groove  in  the 
OS  trapezium  (to  which  it  is  bound  by  a  thin  fibrous  sheath, 
lined  by  a  synovial  membrane),  to  be  inserted  into  the  extre- 
mity of  the  second  metacarpal  bone. 

The  anterior  surface  is  covered  by  the  fascia  and  integument ; 
the  posterior  rests  on  the  flexor  sublimis,  the  flexor  pollicis 
longus,  pronator  quadratus,  and  wrist-joint.  Its  tendon  lies 
between  those  of  the  supinator  radii  longus  and  palmaris  longus, 
and  to  its  outer  side  lies  the  radial  artery. 
Pahn.long.  The  palmaris  longus  (fig,  112,*),  the  smallest  of  this  mass 
of  muscles,  lies  along  the  middle  of  the  fore-arm,  on  the  ulnar 
side  of  the  preceding  muscle.  It  arises  from  the  inner  condyle 
and  the  inter-muscular  septa ;    the  small  fleshy  belly  of  the 


Parts  ad 
joining. 


*  "  The  Arteries,"  &c.  page  260  and  264,  and  plates  36  and  37. 
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upper  part  soon  ends  in  a  long  slender  tendon  wlicli  is  inserted 
into  the  annular  ligament  of  the  wrist,  continuing  into  the 
palmar  fescia^. — This  muscle  is  placed  between  the  flexores 
carpi  radialis  and  ulnaris,  resting  on  the  flexor  sublimis. 

The  palroaris  longus  is  frequently  altogether  wanting.     When  present,  it   The  muscle 
is  suhject  to  many  variations  of  form,  e.  g.  the  muscular  iihres  may  occupy   ™*y  h«  al>- 
the  middle  of  the  muscle,  which  then  commences  and  ends  by  an  elongated   5^,"^^^ 
tendon;  or  the  muscular  structure  may  occur  towards  the  lower  end,  the 
upper  part  being  tendinous.    Occasionally  there  are  two  long  palmar  muscles, 
one  haying  the  ordinary  shape,  while  the  other  has  one  of  the  forms  above 
referred  to.      The  most  remarkable  peculiarity  is  that  in  which  a  small 
muscle  (a  second  palmaris  longus,  placed  nearer  to  the  inner  border  of  the 
fore-arm  than  the  usual  muscle)  covers  the  ulnar  artery  for  some  space  above 
the  carpus,  and  terminates,  partly  in  the  annular  ligament  of  the  callus  or 
the  fascia,  and  partly  in  the  short  muscles  of  the  little  finger.     I  have  else- 
where  given  an  account  of  some  examples  of  this  peculiar  muscle.* 

The  flexor  carpi  ulnarisj —  Cowper,    (ulnaris   intemus, —  Flex,  carpi 
Alb.,)  (fig.  11S,^)  lies  superficial  along  the  ulnar  border  of  the 
fore-arm,  being  extended  from  the  inner  condyle  to  the  inner 
margin  of  the  wrist.     It  arises  by  two  short  processes,   the  Origin- 
interval  between  which  is  occupied  by  fibrous  structure  arching  J^J^JJ^^y 
over  the  ulnar  nerve.     One  of  these  is  attached  to  the  inner  lUnar nerve, 
condyle,  the  other  to  the  border  of  the  olecranon.     The  muscle 
is  also    connected    with    inter-muscular  septa,   and   for   some 
distance  with  the   inner  side  of  the  ulna    by  a  dense  fascia. 
The  muscular  fibres  from  these  different  points  of  attachment 
terminate  in  a  tendon,  which  is  inserted  into  the  pisiform  bone, 
and  into  the  base  of  the  fifth  metacarpal  bone.      The  ten- 
don is  at  first  concealed  within  the  muscle,  but  it  afterwards 
appears  on  the  outer  side,   and  receives    muscular   fibres  on 
the   opposite  side  nearly  to  its  termination,  and  is,  therefore, 
semi-penniform. 

The  anterior  surface  is  covered  by  the  skin  and  fascia,  the 
posterior  rests  on  the  flexor  profundus,  and  overlaps  the  ulnar 
nerve  and  artery  ; —  towards  the  lower  part  of  the  fore-arm  the  !•  guide  to 
artery  is  opposite  the  outer  mai*gin  of  the  muscle,  and  this  is     ^      ^^' 
taken  by  surgeons  as  a  guide  to  the  position  of  the  vessel. 

The  flexor  digitorum  sublimis  vel  perforatus  (perforatus, — 
Cowper;    sublimis,  —  Alb). —  The  superficial   flexor  of  the 

•  "  Tlie  Arteries,"  &c.  page  334,  and  plate  46, 
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Flex,  digit, 
sublimit  is 
between  »a- 
perficialand 
deepmnic. 

Origin. 


Four  ten- 
dons 


fingers  (fig.  11^ J)  is  placed  at  the  anterior  part  of  the  fore-Ann, 
between  the  preceding  muscles  which  conceal  it,  and  the  flexor 
profdndos  and  flexor  longus  poUicis  which  are  beneath  it.  It  is 
flat  and  broad  in  the  upper  part,  and  inferiorly  divides  into 
four  tendons.  It  arises  from  the  inner  condyle,  by  the  common 
tendon  and  the  fibrous  septa  common  to  it  and  the  other 
muscles,  also  from  the  internal  lateral  ligament,  from  the  anterior 
surface  of  the  coronoid  process  at  its  inner  side,  and  from  the 
oblique  line  extended  downwards  from  the  tubercle  of  the 
radius.  The  fleshy  belly  enlarges  towards  the  middle  of  the 
arm,  but  diminishes  somewhat  before  its  division.  The  four 
tendons  pass  under  the  annular  ligament  of  the  wrist  in  pairs, 
one  of  which  is  placed  in  front  of  the  other ;  the  anterior  pair 
consists  of  the  tendons  for  the  middle  and  the  ring  fingers, 
the  posterior  of  those  for  the  index  and  the  little  fingers. 


A.- 


Fig.  113.t 


B. 


aocompft-  As  they  proceed  to  their  destinations  the  tendons  diverge, 

donlTof  flex.  (^^^  largest  being  that  for  the  middle  finger,  the  smallest  for  the 
profundus,    little  finger,)  and  each,  accompanied  by  a  tendon  from  the  flexor 
profundus,  enters  beneath  fibrous  bands  (ligamenta  vaginalia), 
(fig.  118,  A,)  which  are  firmly  fixed  to  the  margins  of  the  pha- 
langes, and  bind  both  tendons  together  down  to  the  palmar  sur- 


t  The  metacarpal  and  phalangal  bones  of  two  fingers,  with  the  tendons. 
In  the  first  figure  the  tendons  of  the  flexor  muscles  are  bound  to  the  finger 
by  the  fibrous  bands ;  in  the  second  they  are  freed  from  that  structure,  as 
well  as  from  the  synovial  membrane  and  the  vincula  accessoria.  1.  Meta- 
carpal bone.  2.  Tendon  of  flexor  sublimis.  3.  Tendon  of  flexor  profundus. 
*  The  perforation  of  the  former  by  the  latter.  4.  Tendon  of  extensor  digito- 
rum  communis.    5.  A  lumbricalis  muscle.     6.  An  inter-osseous  muscle. 
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face  of  the  bones ; — and  thus  a  fibro-osseous  canal  is  constructed  Both  in  ca- 
for  the  tendons.     Opposite  the  first  phalanx  the  tendon  of  the  "^«<>'*^^" 
flexor  sublimis  presents  a  fissured  interval,  (fig.  118,  b,)  which 
transmits  that   of   the   deep   flexor,    (whence   the   name  per-  Tendon  per- 
foratuSy)  and  finally,    after   expanding  somewhat  and  forming  ^'''*^^- 
on  its  palmar  surface  a  groove,  which  is  adapted  to  the  accom- 
panying tendon,  it  is  inserted  into  the  fore  part  of  the  second  Insertion, 
phalanx.     The  same  arrangement  obtains  in  each  instance  within 
the  canals  on  the  fingers.     A  few  slender  and  loose  filaments 
are  extended  firom  the  phalangal  bones  to  both  the  tendons. 
They  have  been  named  ^'  vincula  accessoria  tendinum,^^  or  ^'  vin-  Vincnlaac- 
cula  vasculosa.^  "^""'^ 

Superiorly,  the   flexor  sublimis  is   concealed   by  the  other  Paruover 
muscles  of  this  set,  and  is  crossed  near  the  radius  by  the  radial  ^  ^°  ^'' 
artery ;  it  rests  on  the  flexor  pollicis  longus  and  flexor  pro- 
fundus,  separated  from  the  latter  by  the  median   nerve  and 
the  ulnar  artery.     In  the  palm  of  the  hand,  its  tendons  are 
covered  by  the  palmar  fascia,   the  superficial  palmar  arch  of 
arteries,  and  the  branches  of  the  median  nerve,  and  they  lie 
in  front  of  the  accompanying  tendons  of  the  flexor  profundus, 
except  after  they  have  been  perforated  by  these.     Where  the  Synovial  sac 
tendons  slide  beneath  the  annular  ligament,  they  are  invested  ugt.^an?on 
by  a  synovial  membrane,  and  a  similar  provision  for  easy  move-  ""^^  fin««'* 
ment  exists  on  the  phalanges  of  each  of  the  fingers. 

This  muscle  is  subject  to  several  slight  variations  from  the  arrangement 
above  described.  One  or  two  may  be  referred  to.  A  muscular  slip  is  fre- 
quently given  from  it  to  the  flexor  profundus,  or  to  the  flexor  longus  pollicis. 
The  tendon  for  the  little  finger  is  sometimes  wanting,  and  I  have  seen  this 
coincide  with  a  similar  deficiency  in  the  foot. 

The  deep-seated  muscles,  on  the  anterior  surface  of  the  fore-  De«p  mus- 
arm,  are  the  flexor  profundus,  flexor  pollicis  longus,  and  pro- 
nator quadratus. 

Distection, — ^When  the  superficial  muscles  have  been  examined,  consist- 
ing of  the  pronator  teres,  flexor  radialis,  palmaris  longus,  flexor  ulnaris,  and 
flexor  sublimis,  their  common  origin  may  be  divided,  and  the  whole  mass 
drawn  down  towards  the  hand,  which  will  expose  the  flexor  profundus  and 
flexor  pollicis  longus,  as  well  as  the  median  nerve  and  ulnar  artery.  The 
inter-osseous  nerve  and  artery  will  at  once  be  found  between  the  two 
muscles  last  mentioned. 

Flexor  digitorum  profundus  vel  perforans  (perforans, — Cow-  Flex,  pro- 
per ;  profundus, — Alb.) — The  deep  flexor  of  the  fingers  (fig.  ^^^^ 
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114,')  liea  towards  the  ulnar  side  of  the  fore-ann,  covcTed  by 
the  preceding  muacles.     It  is  thin  and  cotnpreBsed  above,  pre- 
senta  in  the  middle  a  fleshy  belly  of  considerable  size,  and  infe- 
Origin.        riorly  is  divided  into  four  tendons.     The  muscle  arista  from 
the  hollow  at  the  inner  side  of  the  olecranon, — from  the  inner 
border  andanterior  eurfaceof  theulna,  to 
Fig.  114*  within  a  few  lines  of  the  edge  of  the  pro- 

nator quadratus,  and  from  the  ulnar  half 
Four  ttn-  of  the  inter-osseous  ligament.     The  ten- 

""■  dons  are  free  from  the  muscular  substance 

above  the  wrist,  and  that  destined  for 
the  index-finger  is  distinct  from  the 
others,  which"  are  connected  together  as 
far  as  the  palm.  Under  the  annular 
ligament,  they  lie  behind  the  tendons  of 
the  flexor  sublimis,  and  they  maintain  the 
same  relation  to  these  latter  as  they  pass 
along  the  metacarpal  bones  and  digital 
f^j  phalanges.     Opposite  the  first  phalanx, 

fbraie  those  the  tendon  of  each  finger  passes  through 

linii^'  the  fissure  formed  for  its  transmission  in 

the  tendon  of  the  flexor  sublimis  (tig- 
lis,  b),  and  proceeds  to  be  inatrtediuto 
Parti  adjir.  tlie  1^  df  tiie  last  phalanx.     The  ten- 

dons are  bound  to  the  phalanges  by 
fibrous  bands,  and  loosely  connected  with 
those  bones  by  the  slender  vinculs  acces- 
soria,  in  the  manner  mentioned  in  de- 
scribing the  last  muscle. 
EnbmcM  The  npper  extremity  of  the  muscle  in  a  manner  embraces  the 

""  ■ ""      insertion  of  the  brachialis  anticus.     The  posterior  surfece  rests 
on  the  ulna,  the  inter-osseous  ligament,  and  pronator  quadratus ; 
Snpportml-  the  anterior  one  is  covered  by  the  ulnar  artery  and  nerve,  the 
mrartny.    mgjj^n  nerve,   and   the  other  flexor  muscles.      The  external 
border  is  parallel  with  the  flexor  pollicis  longus,  from  which 
it  is  separated,  on  the  inter-osseous  membrane,  by  the  anterior 


*  The  deep  miMcleB  of  the  anterior  surTace  of  the  fore-ann.  1.  Flexor 
profundus  digilonim,  2.  Flexor  longus  polticie.  3.  Pronator  quadratus. 
4.  Adductor  pollicis.     5.  Intcr-osscous  muscles. 
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inter-osseous  artery  and  nerve.     The  tendons  are  covered  hj  Synovial 
the  synovial  sacs  which  have  been  mentioned  in  connexion  with  "°^' 
the  flexor  sublimis. 

The  lumbricales  (fig.  117/**)  are  four  tapering,  fleshy  fasci-  Lumbric. 
culi,  extended  from  the  tendons  of  the  flexor  profundus  to  the  ^^^> 
first  digital  phalanges,  and  are  therefore  to  be  considered  acces- 
sories or  appendages  to   that  muscle.     They  arise  by  fleshy  fr.  tendons 
fibres  from  the  outer  or  radial  border  of  the  deep  flexor  tendons,  ^^l^J**^ 
and  proceed  forwards  to  the  corresponding  sides  of  the  fingers,  eztens. 
where  they  are  inserted  into  the  tendinous  expansion  covering  ®°™™' 
the  dorsal  aspect  of  the  fingers.     They  are  covered  by  the  pal- 
mar &scia,  and  partially  by  the  tendons  of  the  flexor  subli- 
mis. 

« 

These  little  muscles  are  subject  to  many  deviations  from  the  ordinary  They  yary. 
arrangement.  The  number  is  not  unfrequently  diminished  to  three,  or  it 
may  be  increased  (much  more  rarely,  however,)  to  five  or  six.  The  desti- 
nation of  one  or  two  of  them  is  often  changed,  and  one  finger  (most  fre- 
quently the  third  or  fourth)  is  found  to  be  provided  with  two.  Lastly,  one 
may  be  divided  between  two  fingers. 

Flexor  longus  polltcia  tnanus  (fig.  114,*).     The  long  flexor  Flex.  long. 
of  the  thumb  lies  on  the  same  plane  as  the  flexor  profundus,  ^^' 
resting  on  the  radius.     It  arises  from  the  grooved  surface  on  Origin, 
the  fore  part  of  the  radius, — commencing  just  below  the  oblique 
line  which  extends  downwards  from  its  tubercle,  and  reaching 
nearly  to  the  edge  of  the  pronator  quadratus, — also  from  the 
adjacent  part  of  the  inter- osseous  ligament.     The  fleshy  fibres 
come  forward  to  a  tendon,  which,   after    passing  beneath  the 
annular  ligament  of  the  wrist,  turns  outwards,  lying  between 
the  two  heads  of  the  flexor  brevis  and  the  sesamoid  bones,  and 
then  enters  a  canal,  similar  to  those  for  the  other  flexor  ten- 
dons.    Finally  the  tendon  is  inserted  into  the  base  of  the  se-  Insertion. 
cond  phalanx  of  the  thumb. 

This  muscle  is  covered   by  the    flexor  carpi  radialis,  flexor  Parts  ad- 
sublimis,    and   somewhat   by  the   pronator   teres,  also  by  the  ^^^ 
radial  vessels.      The  inner  border  is  in  contact  with  the  flexor  Radial  art 
profundus,  the  anterior  inter-osseous  artery  and   nerve  being  pfron*; 
interposed.     Towards  the  lower  part  of  the  arm,  its  fibres  can  artinaide. 
be  readily  perceived  between  the  tendon  of  the  supinator  lon- 
gus and  flexor  carpi  radialis. — In  some  cases  the  flexor  pollicis 
receives  a  bundle  of  fibres  from  the  flexor  sublimis. 


ndifd.) 
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Pfon^nadr.       Pronator  quadratus  (fig.  114,^  fig.   118/).     This  small 
dceppoti-     gquare  muscle  is  placed  behind  the  other  muscles,  and  is  ex- 
*°  '  tended  across  the  radius  and  ulna,  immediately  above  their  car- 

pal extremities;  it  is  flat  and  thick  (especially  so  at  the  middle), 
and  about  two  inches  in  breadth.     Its  origin,  or  fixed  attach- 
ment, is  from  the  anterior  surface  and  the  inner  border  of  the 
curyetoFcr   ulna  (curving  over  the  bone),  in  the  situation  and  extent  just 
partofulM.  mentioned,  and  from  a  tendinous  layer  on  its  surface.     The 
fibres  pass  directly  across,  to  be  inserted  into  the  fore  part  and 
anterior  surface  of  the  radius. 
Parte  ad-  One  sur&ce  of  the  muscle  rests  on  the  bones  and  inter-osseous 

(^uii^osa.    membrane,  and  covers  the  anterior  inter-osseous  artery  and  nerve ; 
artery  and     \^q  other  is  Covered  by  the  tendons  of  the  flexor  muscles  and 
the  radial  artery. 

Combined  Actions, — These  musclea  act  on  the  fore-arm,  the  hand,  and  the 
digital  phalanges. — The  radius  is  made  to  turn  on  the  ulna,  and  the  hand 
thereby  pronated  by  the  pronator  teres  and  quadratuty  which  take  their  fixed 
points,  the  one  on  the  humerus,  the  other  on  the  ulna,  and  draw  the  radius 
inwards  across  the  latter  bone.     Should  the  pronator  teres,  after  having 
effected  so  much,  continue  its  action,  it  becomes  virtually  a  flexor,  and  will 
assist  the  other  muscles  in  bending  the  fore-arm  on  the  arm. — So  also  the 
fleiors  of  the  Jingers,  after  having  bent  the  phalanges  towards  the  palm, 
begin  to  act  on  the  wrist,  and  then  contribute  to  the  flexion  of  the  fore-arm 
by  means  of  the  mechanical  advantage  they  derive  by  passing  under  the 
annular  ligament  of  the  wrist. — The  Jiexores  carpi,  too,  after  having  bent  the 
wrist,  become  subsequently  flexors  of  the  fore-arm.     The  flexion  of  the 
phalanges  is  obviously  effected  by  the  superficial  and  deep  common  flexors, 
and  by  the  flexor  pollicis. 


RADIAL    REGION 

The  muscles  placed  along  the  outer  side  of  the  fore-arm  are 
the  supinator  mdii  longus  and  brevis,  the  extensor  carpi  radialis 
longior  and  brevior. 

Dissection, — These  muscles  are  readily  exposed  by  reflecting  the  skin  and 
the  fascia  outwards,  from  a  few  inches  above  the  external  condyle  down  to 
the  wrist ;  the  preceding  dissections  obviously  mark  out  the  way  of  conduct- 
ing this. 

SupinJong.;  Supinator  longus^ — ^Douglas  and  Alb.  (supinator  radii  lon- 
gus,— Cowper;  brachio-radialis, — Scsmmerring)  (fig.  llS,®;  fig* 
115,^). — This  is  the  first  and  most  prominent  muscle  of  the 


EXTENSOR  CABPl  RADULIS  LONGIOK- 


fig.  115.' 


external  set,  and  lies  upon  the  radial  border  of -the  arm,  ex-  in  length. 
tended  from  nearly  the  middle   of  the 
humerus  to  the  end  of  the  radius.     It 
arises  from  the  external  condyloid  ridge  Origin. 

of  the  humerus,  nearly  aa  high  up  as 
the  insertion  of  the  deltoid,  vhere  it  is 
interposed  between  the  brachialis  anticus 
and  the  external  inter- muscular  septum, 
to  which  also  its  fibres  are  attached. 
The  thin  fleshy  mass  proceeding  from 
this  elongated  source  descends  upon  the 
anterior  and  outer  border  of  the  arm, 
and,  about  its  middle,  ends  in  a  fiat  ten- 
don, which,  continuing  the  same  course, 

is  inserted  into  the  external   border  of  inuniMi. 

the  radius,  close  to  the  base  of  its  sty- 
loid process. 

This  muscle  is  covered  only  by  the  Pum  ad- 

skin  and    fescia,    except    the  insertion,  ul^tabcuu- 

which  is  covered  by  the  CTitensor  muscles  dwhu. 

of  the   thumb.     It  rests  on  the  hume- 
rus, extensor  carpi  radialis  (longior  and 
brevior),  the  insertion  of  the  pronator 
teres,  and  the  supinator  radii  brevis.      The  inner  border  is  in 
contact,  above  the  bend  of  the  elbow,  with  the  bmchialis  anti- 
cus, and  with  the  musculo-spiral  nerve  and  the  accompanying 
artery ;  along  the  fore-arm  it  is  in  contact  with  tlie  radial  artery  Guides  w 
and  nerve,  and  serves  as  a  guide  to  the  position  of  the  vessel.  ^"' 

The    extensor    carpi    radialis    longior     (radialis    extemua  Bitem. 
longior,— Alb.)  (fig-  lia,';   fig.  115,*)  is  partly  covered   by  ^^"^ 
the  preceding  muscle,  but  its  external  border  projects  beyond 
it.      It  arises  lower  down  than   the  supinator  longus,  from  Otigin. 
the  external  condyloid  ridge  as  well  as  from  the  inter-mus* 
cular  septum,  and  a  tendon  common  to  it  and  other  muscles 
connected  with  the  outer  condyle.      After  passing  along  the 

*  The  superficial  muscleB  of  the  posterior  aurfaoe  of  the  fore-arm.  1.  Su- 
pinator longus.  2,  3.  Extensor  carpi  radialis,  longior  and  brevior.  4.  An- 
coneus. 0.  Extensor  cominunia  digitorum.  6.  Extensor  proprius  digiti 
minimi.  7.  Extensor  carpi  ulnaris.  B.  The  extensor  muscles  of  the 
thumb. 
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Tendon  in 
groove  of 
mdius. 


Rxtenftor 
carp.  rad. 
brev. 


Origin. 


Tend,  with 
that  of 
former  in 
groove  of 
radiu*. 

Iniertion. 


outside  of  the  articulation  9  it  ends,  at  the  upper  third  of  the 
am),  in  rather  a  broad,  flat  tendon,  which  descends  along  the 
outer  and  back  part  of  the  radius.  The  tendon  passes,  con- 
jointly with  that  of  the  following  muscle,  in  a  groove  in  the 
lower  extremity  of  the  bone,  and  is  inserted  into  the  base  of 
the  metacarpal  bone  of  the  fore-finger.  The  fleshy  part  of  the 
muscle  is  partly  covered  by  the  supinator  longus,  and  the  upper 
fibres  are  often  continuous  with  the  lower  part  of  that  muscle. 
Its  tendon  passes  beneath  the  extensors  of  the  thumb,  and  the 
posterior  annular  ligament  of  the  wrist. 

Extensor  carpi  radtalis  brevior^ — Douglas  (radialis  extemus 
brev.— Alb.)  (fig.  112,'^;  fig.  115,^).— Shorter,  as  the  name 
implies,  than  the  preceding,  to  which  it  immediately  succeeds 
on  the  fore-arm,  this  muscle  arises  from  the  extremity  of  the 
outer  condyle  of  the  humerus,  by  the  common  tendon  and  the 
fibrous  processes  which  intervene  between  it  and  other  extensor 
muscles,  also  from  a  tendinous  expansion  on  its  sur&ce,  and 
from  the  external  lateral  ligament  of  the  elbow-joint.  The 
fleshy  belly  ends  in  a  flat  tendon,  which  remains  closely  applied 
to  that  of  the  preceding  muscle,  and  with  it  proceeds  in  the 
groove  in  the  radius,  and  under  the  annular  ligament,  where  it 
diverges  somewhat,  in  order  to  be  inserted  into  the  base  of  the 
metacarpal  bone  of  the  middle  finger. 


Action  of 


the  rapina- 
tort, 


and  radial 
eztenton. 


Combined  Action*. — These  are  the  direct  antagonists  of  the  pronators  of 
the  hand  and  flexors  of  the  wrist.  If  the  hand  be  previously  pronated,  the 
supinators,  by  rolling  the  radius  on  the  ulna,  turn  the  palm  supine  :  but  the 
extent  and  power  of  action  of  each  differ  considerably.  The  ntpinator  Ion- 
giUy  notwithstanding  its  length  and  size,  can  act  but  feebly  in  supinating 
the  hand,  inasmuch  as  its  direction  is  parallel  with  that  of  the  radius  :  its 
direction  and  attachments  indicate  it  to  be  a  flexor  of  the  fore-arm.  The 
supinator  brevis  (page  345),  both  by  its  direction  and  mode  of  attachment, 
is  by  far  the  more  eflicicnt  agent  in  moving  the  radius  on  the  ulna.  The 
action  of  the  radial  extensors  is  fully  indicated  by  their  name  ;  if  their  effort 
be  continued,  they  assist  in  extending  the  fore-arm  on  the  arm. 


BRACHIAL   REGION    (POSTERIOR    AND    SUPERFICIAL). 

Potter.mut.  The  muscles  situated  on  the  posterior  aspect  of  the  fore-arm 
are  the  anconeus,  the  extensor  communis  digitorum,  extensor 
carpi  ulnaris,  and  extensor  minimi  digiti,  which  are  superficial ; 
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whilst  the  rest  are  deep-seated,  viz.  the  three  extensors  of  the 
thumb,  the  extensor  indicis,  and  the  supinator  radii  brevis. 

Dissection. — The  muscles  on  the  posterior  side  of  the  fore-arm  are  numerous 
and  closely  connected  together,  so  that  their  dissection  and  arrangement  are 
sometimes  deemed  difficult.  An  incision  may,  in  the  first  place,  be  made 
from  the  olecranon  to  the  middle  of  the  back  of  the  hand,  which  should  be 
bounded  at  each  extremity  by  a  transverse  incision.  The  skin,  having  been 
thus  divided,  may  be  reflected  off  the  fascia  in  its  entire  extent ;  and,  when 
the  fascia  has  been  examined,  it  may  be  divided  in  the  same  way  as  the 
skin,  and  dissected  off  the  muscles,  which  will  be  facilitated  by  proceeding 
from  below  upwards,  taking  the  different  tendons  as  guides  to  their  respec- 
tive muscles,  until  all  of  them  are  exposed,  and  their  borders  defined. 
When  this  has  been  effected,  little  difficulty  will  be  experienced  in  distin- 
guishing them  from  one  another,  if  the  first  line  of  the  description  given  of 
them  be  attended  to,  as  it  indicates  the  situation  and  direction  of  each ;  and, 
when  the  name  of  a  muscle  is  known,  everything  relative  to  its  anatomical 
characters  will  be  found  in  the  section  which  treats  of  it. 

The  anconeus  (fig.  115,*;  ayx^y,  the  elbow)  is  placed  im-  Anoonens. 
mediately  behind  and  beneath  the  elbow-joint,  being  a  small  '^™"a^5 
triangular  muscle.  It  arises ^  by  a  tendon,  from  the  extremity 
of  the  outer  condyle  of  the  humerus,  at  its  posterior  aspect. 
From  this  the  fibres  proceed,  diverging  from  one  another,  the 
upper  ones  being  horizontal,  the  rest  passing  downwards  with 
increasing  degrees  of  obliquity ;  and  all  are  inserted  into  the 
radial  aspect  of  the  olecranon  and  the  adjacent  surface  of  the 
ulna  itself. 

The  anconeus  is  superficial  in  its  entire  extent,  and  lies  be-  connected 
low  the  outer  part  of  the  triceps  extensor,  with  which  it  is  con-  ^*^^<*P"J 
tinuous  by  its  upper  margin.     It  covers  part  of  the  ligament  covers 
of  the  elbow-joint  and  of  the  supinator  brevis,  together  with  ^**™** 
the  recurrent  branch  of  the  inter-osseous  artery. 

The  extensor  communis  dtgitorum  (fig.  115,^)  lies  along  the  Extensor 
posterior  part  of  the   fore-arm.     It  arises  by  a  tendon  com-  **™™""*"' 
mon  to  it  and  the  other  superficial  extensor  muscles,  also  from 
the  fascia  of  the  arm,   and  the  septa  between  it  and  the  ad- 
joining muscles.     Somewhat  below  the  middle  of  the  fore-arm 
the  muscular  part  ends  in  four  tendons,  which,  after  passing 
beneath  the  posterior  annular  ligament   of  the  wrist,  diverge  ^"^*^ 
as  they  proceed  along  the  carpus  and  metacarpus  to  reach  the  Tendons 
fingers.      Each  tendon  expands,  and,  being  increased  by  ten-  {^1,.^,^^ 
dinous  fibres  derived   from  the  lumbricales  and  inter-osseous  inteivoss. 
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Extensor 
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is  joined  to 
exten.  digit, 
com. 


Has  separ. 
ring  of  ann. 
Hgt. 

Tend,  joins 
that  of  ex- 
tensor com. 

Extensor 
carpi  uln.; 


muscles,  forms  a  fibrous  expansion  (see  fig.  113),  which  encases 
the  back  of  the  first  and  second  digital  phalanges,  and  termi- 
nates upon  the  third.  It  is  attached  to  the  second  and  third 
phalanges  in  the  following  manner.  Opposite  the  second  joint, 
the  tendon  appears  to  divide  into  two  fasciculi,  which  leave, 
apparently,  an  elliptic  interval  between  them.  The  tendon, 
however,  is  not  deficient  at  this  part ;  it  is  much  thinner  than 
at  the  sides,  and  this  thin  middle  portion  is  inserted  into  the 
base  of  the  second  phalanx.  The  two  lateral  parts,  continuing 
onwards,  are  joined  together  towards  the  middle  or  lower  part 
of  the  second  phalanx ;  and,  having  passed  beyond  this,  are  in- 
serted into  the  last  phalanx.  On  the  index  finger  and  the  little 
finger  the  tendons  are  joined,  before  their  division,  by  those 
from  the  special  extensors  of  those  fingers.  Moreover,  the  ten- 
don furnished  from  the  common  extensor  to  the  fore-finger  is 
separate  from  the  rest ;  while  the  others  are  connected  by  trans- 
verse bands  over  the  metacarpus. 

At  its  origin,  this  muscle  lies  between  the  extensor  carpi 
radialis  brevior  and  the  extensor  digiti  minimi,  and  maintains 
the  same  relation  as  it  descends  towards  the  wrist.  It  covers 
the  supinator  radii  brevis,  the  extensors  of  the  thumb  at  their 
origin,  and  the  indicator.  A  synovial  membrane  encases  the 
tendons  as  they  pass  under  the  annular  ligament. 

Extensor  minimi  digiti  (extensor  proprius  auricularis, — Alb.) 
(fig.  115,^). — The  extensor  of  the  little  finger  is  usually  united 
with  the  common  extensor.  It  is  placed  between  that  muscle 
and  the  extensor  carpi  ulnaris.  It  arises^  in  common  with  the 
extensor  communis,  by  a  thin  tendinous  part,  giving  origin  to  a 
slender  bundle  of  fleshy  fibres.  The  tendon  in  which  it  ends 
passes  through  a  ring  in  the  annular  ligament  appropriated  to 
itself,  and  joins  with  the  fourth  digital  tendon  of  the  common 
extensor,  conjointly  with  which  it  expands  upon  the  posterior 
surfiice  of  the  phalanges  of  the  little  finger. 

Extensor  carpi  ulnaris  (ulnaris  extemus,  —  Alb.)  (fig. 
115,^)  lies  towards  the  ulnar  border  of  the  fore-arm,  being 
extended  from  the  external  condyle  to  the  root  of  the  little 
finger.  It  arises  from  the  external  condyle  of  the  humerus, 
by  the  common  tendon  and  an  elongation  from  it:  from  the 
ulna,  for  some  space  below  the  anconeus :  and  from  the  fascia 
of  the  arm.     The   muscular  fibres   derived    from   this  source 
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incline  somewhat  inwards,  and  end  in  a  tendon,  which  runs 
through  a  special  groove   in  the  carpal  end  of  the  ulna,  and,  paues  in 
after  passing   between   the  carpus   and   annular  ligament,    is  SnT*^^ 
inserted  into  the  posterior  extremity  of  the  metacarpal  bone, 
sustaining  the  little  finger. — Like  the  foregoing  muscles,  it  is  Paru  over 
covered  only  by  the  skin  and  fascia,  and  it  conceals  the  supina-  ^  °"  *'' 
tor  brevis  in  part,  as  well  as  the  extensor  of  the  index  finger. 

BRACHIAL    REGION    (dEEP    POSTERIOR). 

The  deep-seated  muscles  on  the  back  of  tbe  arm  are  all  less 
in  size  and  length  than  the  superficial  set,  from  which  they  are 
readily  distinguishable  by  the  obliquity  of  their  direction. 

Dissection. — When  the  long  extensors  which  arise  from  the  external  con- 
dyle have  been  examined,  they  may  be  detached  from  their  origin,  and 
drawn  outwards,  so  as  to  expose  those  which  lie  deeply  between,  or  on  the 
bones.  The  supinator 'brevis  and  anconeus,  both  short  muscles,  and  oblique 
in  the  direction  of  their  fibres,  will  be  seen  close  below  the  elbow-joint, 
whilst  the  extensors  of  the  thumb,  and  the  indicator,  lie  obliquely  over  the 
middle  and  lower  part  of  the  radius. 

Extensor   ossis   metacarpi  polHcis    (fig.    116,^)    (abductor  Extens.me- 
longus  pollicis  manus, — Alb.) — This  muscle,   the  extensor  of  jJ^SKwTof 
the  metacarpal  bone  of  the  thumb,  which  is  the  largest  of  the  deep  aeriefl. 
deep  extensor  muscles,  descends  obliquely  over  the  bones  of  the 
fore-arm,  from  the  posterior  to  the  outer  side,  lying  immediately 
below  the  border  of  the  supinator  brevis.     It  arises  from  the 
external  surface  of  the  ulna,  and  from  the  inter-osseous  ligament  Tendon  w. 
and  the  radius,  as  it  crosses  each ;  its  fleshy  belly  ends  in  a  ten-  In  l!j!ovrof 
don,  which  passes   through  a  groove   in    the   outer  border  of  radius, 
the  radius,  common  to  it  and  the  extensor   of  the  first  pha- 
lanx of  the  thumb,  and  is  inserted  into  the  base  of  the  me- 
tacarpal bone  of  the  thumb. 

The  origin  and  upper  part  of  the  muscle  are  concealed  by  Is  oblique 
the  common  extensor,  but  it  becomes  superficial  where  it  lies  on  ^peSSif. 
the  external  border  of  the  radius ;  and,  whilst  passing  over  the 
carpus,  its  tendon  crosses  those  of  the  radial  extensors. 

Extensor  primi  intemodii  pollicis  (extensor  minor  pollicis  Extemor 
manus,— Alb.)— The  extensor  of  the  first  phalanx  (fig.  116,*)  S^^i. 
is  much  smaller  than  the  preceding,  and  lies  close  to  its  lower  "  "°*^ 
border.     The  muscle   arises   from   the   inter-osseous  ligament 
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Acxom-        and  radius,  and  alightlj,  if  at  all,  from  tbe  ulna  ;  it  takes  the 
i"V.''*P"'  same  direction  as  the  abductor,  which  it 

ceding  mo*.  =.■  *  i  ■         i_ 

Fig.  116.*  accompanies  through  the  groove  in   the 

radius,  and  over  the  corresponding  bor- 
der of  the  carpus.     The  tendon  proceeds 
onwards  to  the  thumb,  and  is  tnterted 
into  the  upper  end  of  its  first  phalanx. 
Extent ««.  Extensor  laundi  internodii   pollicis 

i;^5^''"  (extensor  major  pollicis  manus,— Alb.) 

— The  extensor  of  the  second  phalanx 
(fig.  116,*)  is  much  larger  than  the 
preceding  muscle,  which  it  partly  co- 
vers ;  its  direction  is  obliquely  down- 
wards and  forwards  from  the  ulna  to  the 
thumb.  It  ariiea  from  the  back  part 
of  the  ulna,  immediately  below  the  great 
abductor,  and  ^om  the  adjacent  part  of 
Huwpac.  the  inter-OBseous  ligament.     The  fleshy 

8^^" '"  belly  derived  from  these  attachments  soon 

ends  in  a  tendon,  which  is  bound  dovm 
in  a  separate  compartment  by  the  an- 
nular ligament,  and  runs  through  the 
narrow  oblique  groove  (specially  appro- 
priated to  it)  at  the  middle  of  the  carpal 
end  of  the  radius,  to  be  inserltd  into  the  base  of  the  second 
phalanx  of  the  thumb. 

A  part  of  the  tendon  of  the  extensor  ossie  motaciirpi  h  often  founil  to  ter- 
minate in  ihe  upper  end  of  the  Bbductor  polhci8.~The  extensor  primi  inter- 
nodii Ib  not  unfrcijueutly  united  with  tlic  cxteneor  of  tlic  metacBrpal  bone, 
and  only  a  tilcndcr  tendinous  filament  reaches  the  first  phalanx, — A 
portion  of  the  third  muscle  (extensor  secundi  internodii)  has  been  found 
attached  to  the  first  phalanx. 

Whilst  passing  along  the  groove,  the  tendon  of  this  muscle  is 
separated  from  those  of  the  other  extensors  of  the  thumb,  by  the 
groove  which  lodges  the  radial  extensors ;  and  near  the  base  of 
the  Erst  metacarpal  bone,  the  radial  artery  is  lodged  in  the  in- 
terval which  separates  them. 

*  The  deep-seated  muBcles  of  the  back  of  the  fore-arm,  with  the  doisal 
inler-OBseoiiB  of  the  hand.  1.  Supinator  brevis.  2.  Extensor  ossia  meta- 
carpi,  3.  Extensor  primi  internodii,  and  4.  Extensor  secundi  inteniodil 
pollicis.     6.  Extensor  indicis.     6,  8.  Dorsal  inter-osseoiis  muscles. 
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Extensor  indicia  (fig.  116,*)  (indicator). — The  extensor  of  E«t«mR.iiid. 
the  index  finger  is  nearly  of  the  same  size  as  the  preceding 
muscle,  whose  lower  border  it  accompanies.      It  arises  from  the 
posterior  surface  of  the  ulna,  about  its  middle,  also  from  the  in- 
ter-osseous ligament.     The  tendon,  which  is  continued  from 
the  muscular  part,  passes,  together  with  the  common  extensor,  with  comm. 
beneath  the  annular  ligament,  comes  in  contact  with  the  digital  ^.^j]^.*" 
tendon  of  the  latter,  which  is  destined  for  the  index  finger,  and  On  fioger 
unites  with  it  to  form  the  tendinous  expansion  ;  and  through  it  i^JJlJi^T 
both  are  inserted  into  the  posterior  surface  of  the  second  and 
third  phalanges,  in  the  manner  mentioned  in  the  description  of 
the  common  extensor  muscle. 

The  supinator  brevis  (supinator  radii  brevis, — Cowper)  (fig.  Snpin.brey. 
116,*)  is  a  short  triangular  muscle,  lying  in  close  contact  with  ^^^^^^l' 
the  bones,  and  extended  obliquely  from  the  outer  condyle  of  of  ndltu. 
the  humerus  to  the  upper  third  of  the  radius,  over  which  it  is 
curved.     It  arises  from  the  external  condyle,  and  from  the  ex-  Oriigixi. 
ternal  Jateral  ligament,  as  far  as  its  insertion  into  the  annular 
ligament  of  the  radius,  also  from  a  rough  ridge  and  a  depressed 
surface  below  the  sigmoid  cavity  of  the  ulna.     The  fibres  of  the 
muscle,  derived  from  these  points   of  attachment,  as  well  as 
from  a  tendinous  expansion  over  the  muscle,  pass  obliquely  ImertioiL 
round  the  upper  part  of  the  radius,  covering  it,  and  connected 
with  it,  except  at  its  inner  side. 

The  supinator  brevis  is  covered  by  several  muscles.     It  lies  Coren  el- 
on  the  ligaments  at  the  outer  side  of  the  elbow-joint ;  and  the      ^'J^^ 
posterior  branch  of  the  musculo-spiral  nerve  passes  through  its 
fibres.      By  means  of  a  notch  in   the  anterior  margin,  it  is  la  notched 
adapted  to  the  bicipital  tuberosity  of  the  radius.  °'  ^^^' 

Combined  Actions. — These  muscles  act  on  the  fingers  and  hand  in  the  first 
instance,  and  then,  by  a  continuance  of  their  eflbrt,  on  the  fore-arm,  which 
they  assist  in  extending.  The  common  extensor,  as  well  as  those  of  the 
thumb,  the  fore-finger,  and  little  finger,  are,  from  their  situation  and  attach- 
ments, the  direct  antagonists  of  the  flexors  ;  the  latter,  however,  being,  from 
their  size  and  number,  the  more  powerful  agents.  If  the  bones  of  the 
thumb  be  drawn  inwards  to  the  palm,  as  when  an  object  is  firmly  grasped, 
their  extensor  muscles  may,  by  reason  of  the  obliquity  of  their  direction, 
assist  in  supinating  the  hand.  Their  names  indicate  their  more  ordinary 
action.  The  anconeus  assists  the  triceps  in  extending  the  fore-arm.  The 
supinator  brevis  turns  the  radius  on  its  axis,  so  as  to  bring  the  hand  into  the 
supine  position. 
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MUSCLES  OF  THE  HAND. 

The  muscles  of  the  palmar  surface  of  the  hand  admit  of 
being  divided  into  three  sets  or  groups,  viz.  those  of  the  thumb, 
those  of  the  little  finger,  and  thirdly,  those  placed  in  the  middle 
of  the  palm.  The  extensors,  which  have  been  described  in  the 
foregoing  pages,  and  the  dorsal  inter-ossei,  are  the  only  muscles 
on  the  back  of  the  hand. 

Dis$ectUm, — The  first  step  in  the  dissection  of  the  hand  consists  in  ex- 
posing the  palmar  fascia  in  its  entire  extent.  (See  its  description  among 
the  structures  of  the  same  class.)  For  this  purpose  a  transverse  incision 
may  he  made  at  the  wrist,  down  to  the  annular  ligament ;  for,  as  the  fascia 
arises  from  it,  it  affords  an  easy  guide  to  that  membrane.  The  integument 
may  then  be  raised,  and  reflected  forwards  to  the  fingers,  or  to  either  side. 
When  tlic  fascia  has  been  examined,  it  may  be  detached  from  its  connexion 
with  the  annular  ligament,  and  removed  altogether ;  by  which  means  the 
flexor  tendons,  the  superficial  arch  of  arteries,  and  the  branches  of  the  ulnar 
and  median  nerves,  are  brought  into  view.  The  digital  prolongations  of 
these  different  structures  can,  in  the  next  place,  be  traced  along  the  fingers 
by  merely  removing  the  integument.  The  short  muscles  of  the  thumb,  and 
those  of  the  little  finger,  may  next  engage  attention.  But  it  will  not  be 
necessary  to  add  anything  to  what  is  stated  in  the  description  of  the  muscles, 
as  they  are  placed  in  their  anatomical  order,  care  being  also  taken  to  in- 
dicate their  situation  and  general  characters,  so  that  no  mistake  can  occur. 
Deep  in  the  palm  of  the  hand  are  situated  one  set  of  inter-ossei  muscles  ; 
these  cannot  be  seen  until  the  flexor  tendons  are  all  removed.  The  ex- 
tensor tendons  must  be  displaced,  in  order  to  expose  fully  the  dorsal  inter- 
ossei.  Particular  attention  should  be  paid  to  the  position  of  the  superficial 
palmar  arch  of  arteries,  as  well  as  to  its  digital  branches. 


EXTERNAL  PALMAB  REGION :— THENAR.* 

(muscles    of    the    THUMB.) 

The  fleshy  mass  which  forms  the  ball  of  the  thumb  consists  of 
four  muscles,  which  are  inserted  into  its  metacarpal  bone  and 
the  first  phalanx — one  to  the  former,  and  three  to  the  latter. 

*  ''  Grsci  prominentiores  partes  palmarum  appellant  BkvapOy  deducto  vo- 
cabulo  airh  rov  Btivtiv  (S€ptip)y  k  percutiendo.  Alii  non  omnes  prominen- 
tiores palmee  partes  sic  appellatas  existimant,  sed  eas  tantum  quse  poUici 
subiiciuntur."  &c.     Riolanus,  "  Anthropol."  1.  6,  c.  20. 

Riolanus  himself,  however,  used  the  word  to  designate  one  of  the  muscles, 
and  applied  the  name  "  anti thenar '*  to  another.  Winslow  adopted  and 
extenaed  that  plan  of  naming  the  muscles. 
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The   abductor  poUici»  (abductor   brevis   pollicis   m&nuB, —  Abdon-poi. 
Alb)  (fig.  in,*)  IB  a  fiat,  narrow  muscle,  placed  immediately 
beneatb  the  ekin.     It  arise*  irom  the  anoular  ligament  of  the  iimuOt, 
irriBt*,  and  from  the  os  tmpezium,  and  proceeds  outwards  and 
forwards,  to  be  itutrled,  by  a  short  thin  tendon,  into  the  base 
of  the  first  phalanx  of  the  thumb,  at  its  radial  border. — The  uid  aupei- 
muscle  is  superficial  in  ita  entire  extent,  and  rests  on  the  op-  ^'^' 
ponens  pollicis. 

Oppo?KM»  poHici*  mantw  (fig.  117,*;  fig.  118,*). — The  part  Opp.poa. 
of  the  muscular  substance  „.    ,,_» 

thus  named  is  triangular 
in  shape  and  is  placed  be- 
neath the  preceding,  but 
its  borden  project  late- 
rally, so  as  to  be  percep- 
tible at   each   side  of  it. 

The  fibres  arise  from  the  Oi^. 

annular  ligament  and  from 
the  OS  trapezium,  and 
thence    proceed   outwards 

and  forwards,  to  be  insert'  luert.  into 

td  into  the  whole  length  of  wj*!!™ 

the  metacarpal  bone  of  the  m  wboie 

thumb  at  iU  radial  border.  "^8"^ 

One  surface  is  covered 
by  the  abductor  and  inte- 
gument, the  other  rests  on  bones  and  ligaments. 

Flexor  brtvU  pollicis  manut. — This  is  larger  than  either  of  ¥\ex.  bre*. 
the  preceding  muscles,  beneath  which  it  is  placed.      Its  carpal  P° 
extremity  is  divided  into  two  processes  or  heads^,',  the  interval  TwopartB, 
between  which  transmits  the  tendon  of  the  long  flexor.     One  of  J^JJ' „/ 
these,  which  is  anterior,  and  therefore  superficial,  relatively  to  long  flei. 
the  other,  arises  from  the  inner  suriace  of  the  annular  ligament, 
and  from  the  os  trepezium ;  the  other  is  attached  to  the  os  tra- 

*  The  muBclcs  and  tenilona  of  the  pulm — a  portion  of  the  tendons  of  tlie 
lupcrfieinl  flexor  has  been  cut  away  to  show  the  deep  flexor  and  the  lum- 
bncales,  1.  Tendon  of  flexor  earpi  radinlig.  2.  That  of  flexor  carpi 
ulnaris  cndins  at  the  pieiforru  bone.     3.  Anterior  annular  ligament  of  the 


CKrpua.     4.  Abductor  pollicis.     6.  Opponcns,     6,  6.  Flexor  brevis  ;  and  7. 

Adduetor  pollieis.     8.  Abduelor,  and  9.  T'  '       '      ■" 

Luinbricalcs. 


[Hillieis.     8.  Abduelor,  and  9.  Flexor  breviB  minimi  digiti. 
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Action  of 
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thumb. 


pezoides  and  os  magnuin.  The  fleshy  fibres  from  these  points 
of  origin  soon  unite  to  form  a  single  mass,  but  this  again  re- 
solves itself  into  two  short  processes,  which  are  inserted  into 
the  opposite  borders  of  the  base  of  the  first  phalanx  of  the 
thumb.  In  each  of  these  tendons  of  insertion  a  sesamoid  bone 
is  placed,  where  it  passes  over  the  first  joint  of  the  thumb; 
and  one  of  them  is  connected  with  the  abductor,  and  the  other 
with  the  adductor. 

Adductor  poUicis  manus  (6g.  117,^  ;  fig.  118,*). — The  ad- 
ductor of  the  thumb  is  partly  placed  in  the  fold  of  skin  between 
the  thumb  and  the  index  finger,  being  extended  firom  the  meta- 
carpal bone  that  sustains  the  middle  finger,  to  the  base  of  the 
first  phalanx  of*  the  thumb.  Its  form  is  triangular,  and  the 
base  is  attached  to  the  former  bone,  the  apex  to  the  latter.  It 
arises  from  the  palmar  border  of  the  third  metacarpal  bone, 
from  which  the  fibres  proceed  outwards,  converging  to  a  short 
tendon,  which  is  inserted  into  the  base  of  the  first  phalanx  of 
the  thumb,  where  its  fibres  are  blended  with  the  inner  insertion 
of  the  short  flexor  (fig.  118,'). 

Near  its  origin  this  muscle  is  covered  by  the  tendons  of  the 
flexor  muscles ;  a  portion  of  it  is  subcutaneous. 

Combined  Actions. — The  names  applied  to  the  muscles  of  the  thumb  suf- 
ficiently indicate  their  actions  and  use ;  they  are  eight  in  all,  and  may  be 
arranged  as  follows.  In  the  first  place,  it  should  be  recollected  that  there 
are  three  movable  osseous  pieces  in  the  thumb,  so  articulated  as  to  admit  of 
the  four  movements  of  extension,  flexion,  abduction,  and  adduction.  Tliere 
are  three  extensors,  one  for  each  bone,  viz.,  the  extensor  of  the  metacarpal 
bone,  and  those  of  the  first  and  second  phalanges  ;  these  are  long  muscles, 
placed  on  the  dorsal  aspect  of  the  fore-arm  and  hand.  Opposed  in  situation 
and  action  to  these  are  the  three  flexors,  lying  on  the  palmar  aspect  of  the 
thumb,  viz.  the  opponens  (which  may  be  considered  a  flexor  of  the  meta- 
carpal bone),  the  flexor  brevis,  or  flexor  of  the  first  phalanx,  and  flexor  lon- 
gus,  which  is  the  flexor  of  the  second  phalanx.  There  remain  the  abductor 
and  adductor,  which  likewise  are  opposed  to  one  another  in  situation  and 
action ;  one  being  superficial  and  external,  and  therefore  well  calculated  to 
draw  the  thumb  away  from  the  fingers,  whilst  the  other  is  internal  and  deep- 
seated,  and  thereby  enabled  to  approximate  it  to  them.  If  these  moving 
powers  be  made  to  act  successively,  circumduction  is  performed  ;  or,  in  other 
words,  the  thumb  moves  so  as  to  describe  a  cone,  whose  summit  is  at  its 
carpal  articulation,  and  base  at  the  line  traversed  by  its  extremity. 
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INTERNAL  PALMAR  REGION  :—HYPOTHENAR. 
(muscles  of  the  little  finger.) 

The  thick  fleshy  mass  at  the  inner  border  of  the  hand  also 
consists  of  four  muscles.  One  of  them  is  cutaneous,  the  others 
are  the  proper  muscles  of  the  little  finger. 

Palmaris  brevia  (fig.  112,^*). — This  is  a  very  small  **  cu-  Paim.breT. 
taneous  "  muscle.     It  forms  a  thin  and  square  plane  of  pale 
fibres  placed  immediately  beneath  the  skin.     It   arises  from  origin  from 
the  annular  ligament  and  palmar  fitscia,  from  which  its  fibres  palm.&Kia; 
proceed  transversely  inwards,  and  are  inserted  into  the  skin  along  akin, 
the  inner  border  of  the  palm  of  the  hand. — It  is  superficial  to 
the  muscles  of  the  little  finger  and  the  ulnar  artery  and  nerve ; 
but  these  parts  are  covered  immediately,  and  separated  from  the 
palroaris  brevis  by  a  thin  elongation  of  the  palmar  fascia. 

Abductor  digit i  minimi  manus  (fig.  117,®). — The  abductor  Adduct 
of  the  little  finger  runs  along  the  ulnar  border  of  the  palm  of  ^*-  "^ 
the  hand,  arising  by  tendinous  fibres  from  the  pisiform  bone',  Frompiaif. 
and  annular  ligament,  where  they  are  blended  with  the  insertion  ^^  ^ 
of  the   flexor  carpi   ulnaris.     The  fleshy  belly,  of  which  the 
muscle  consists,  ends  in  a  tendon,  which  is  inserted  into  the 
base   of  the   first   phalanx   of  the   little   finger  at   its  ulnar 
border. — The  muscle  rests  on  the  fifth  metacarpal  bone,  and 
on  the  ^'  opponens^^  of  the  little  finger,  and  is  covered  by  the 
palroaris  brevis  and  palmar  fascia. 

The  ^cxor  brevis  digiti  minimi  (fig.  117,')  is  placed  on  the  Flex.  brer, 
same  plane  with  the  abductor,  lying  to  its  outer  side  and  joined 
with  it  at  the  insertion,  so  that  in  this  situation  both  constitute 
but  one  muscle.     But  at  their  origin,  where  an  interspace  exists 
between  them,  they  are  separated  by  the  deep  palmar  branch  of 
the  ulnar  nerve,  and  the  communicating  branch  of  the  artery. 
It  arises  from  the  anterior  surface  of  the  annular  ligament,  and  p^ogj  ^j^^f. 
from  the  unciform  bone,  and  is  inserted  into  the  base  of  the  bonetoiint 
first  phalanx  of  the  little  finger  in  connexion  with  the  preceding  fonner. 
muscle. — In  some  instances  the  flexor  does  not  exist,  in  which 
cases  the  abductor  is  found  larger  than  usual.     From  this  cir- 
cumstance, as  well  as  from  its  position  and  direction,  it  may  be 
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inferred  that,  in  addition  to 
its  ordinary  action  of  abdul^- 
tion,  the  last-named  mnscle 
can  become  also  a  flexor. 

Opponent  digiti  minimi 
(adductor  osais  metacarpi 
digiti  minimi, — Alb.)  (fig. 
1 1 8,^). — This  muGcleis  some- 
what triangular  in  its  form, 
and  placed  under  cover  of 
the  othen.  It  arifies  from 
the  annular  ligament,  and 
from  the  hooked  process  of 
the  unciform  bonc^;  from 
these  points  the  fibres  incline 
forwards  and  inwards,  to  be 
inserted  into  a  luge  part  of 
the  fifth  metacarpal  bone. 


MIDDLE    PALMAR    REGION. 

The  muscles  placed  in  the  space  intervening  between  the  two 
borders  of  the  hand,  are  the  lumbricales  and  intcr-ossei.  The 
former  have  been  already  described  with  the  flexor  digitorum 
profundus. 

The  intar-M»eous  muscles  (inter-ossei)  occupy  the  intervals 
between  the  bones  (metacarpal),  and  are  named  from  that  cii^ 
cumstance.  They  extend  from  the  sides  of  those  bones  to  the 
first  row  of  phalanges  (m^tacarpo-phalangiens  lateraux, — Chaus- 
sier)  ;  and  are  divided  into  two  sets,  viz,,  those  which  are  visible 
at  the  dorsal  aspect  of  the  metacarpus,  and  those  seen  only  in 
the  palm. 

The  dorsal  inter-osseous  muscles  (inter-ossei  exlerni  v.  bici- 
pites)  (fig.  1 1 6,^  '^  ^)  are  four  in  number,  and  occupy  each  one  of 
the  spaces  between  the  metaoupal  bones.  They  are  named,  like 
the  spaces,  numerically,  from  without  inwards  (fig.  119,'  *  *  *). 
One  of  them  is  known  as  the  abductor   indicia,   and  placed 

*  Chiefly  the  deeo-seated  muscles  of  the  hand.  1.  Pronator  qUBdratua. 
S.  Opponens  ;  3.  Flexor  brevis ;  and  4.  Adductor  polliciS.  6.  Opponens 
digiti  minimi.    0.  Unciform  houe.     7,  8.  lnter-«sseous  muscles. 
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amongst  some  of  the  other   groups   of  muscles,    though   in 
position,  mode  of  attachment,  and  „■    ^^n« 

structure,  it  is  strictly  an  inter- 
osseous muscle.  The  general  cha- 
racters of  these  muscles  are  as 
follows:  —  They  lie  between  the 
metacarpal  bones,  and  appear  on 
their  dorsal  aspect,  yet  project  into 
the  palm,  where  they  are  shown  in 

fig.  IIS,''  ^.      They  arise  from  the  Aiuemtwo 

contiguous  sides  of  the  bones  be-  '"'^ 

tween  which  they  are  placed,  but 
more  extensively  from  the  metacar- 
pal bone  supporting  the  finger  into 
which  the  muscle  is  inserted,  and 
the  fibres  from  these  sources  con- 
verge to  a  common  tendon  placed  in 

the  middle.     The  two  parts  or  heads  of  this  double  origin  are 
separated,  at  the  upper  extremity,  by  a  narrow  angular  interval,  S«i«r.  by 
in  which  a  perforating  arterial  branch  passes  (rem  one  surface  "^^' 
of  the  hand  to  the  other.     Lastly,  the  tendon  of  insertion  of  Inwrt  irno 
each  terminates  partly  in  the  first  phalanx  at  the  side  of  its  ^J^J^ 
base,  and  partly  also  by  joining  with  the  tendon  of  the  common  tend. 
extensor  muscle  on  the  dorsum  of  the  finger  (fig.  113). 

The_/£r«t  dorsal  inter^osseous  muscle  (fig.  116,°)  (abductor  Fintdonal 
indicis)  is  larger  than  the  others,  and  lies  in  the  interval  be-  "*  '"™''' 
tween  the  thumb  and  the  index  finger.     It  arises  by  two  heads, 
of  which   one,    external    and    larger,    is  attached  to   the  ulnar 
border  of  the  first  metacarpal  bone  at  its  upper  part,  the  Other 
to  the  contiguous  margin  of  the  second  in  nearly  ita  whole 
length,  the  angular  interval  between  them  serving  to  transmit  the  hesdi  tepw. 
radial  artery  into  the  palm  of  the  hand.     Both  soon  unite,  and    ' 
become  inserted,  by  a  thin  tendon,  on  the  outer  side  of  the  index  mi*  on 
finger,  in  the  manner  stated  above.     The  second  dorsal  inter-  ^j"  " 
osseous  muscle  lies  in  the  second  metacarpal  space.    Itarisesfrom  Seomdendi 
both  bones,  and  terminates  on  the  middle  finger  at  its  outer  side,  ^"ud 


*  The  dorMl  inter-oseetiiis  muscles  of  the  r 
neiion  with  the  tendons  of  the  long  e: 
represented. 
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third  OD       The  MtVd,  similarl}'  placed  in  the  third  metacarpal  space,  is  in- 
^m^dd^     serted  likewise  into  the  middle  finger,  but  on  the  opposite  side 
finger.         to  the  preceding.     And  the  fourth,  lying  in  the  corresponding 
inn^deof  ^P^*^"  '^  inserted  into  the  ulnar  side  of  the  ring  finger. 
ringfinger,        Thus : — the   index  finger  is  furnished   with  one  of  these 
ociioni.        muscles,  and  it  is  placed  on  the  outer  side ;  the  ring  finger, 
likewise,  with  one,  but  situated  on  the  opposite  (inner)  side ; 
and  the  middle  finger  has  two  muscles,   one   on   each   side. 
From  this  position  the  mueclea  are  calculated  to  separate  the 
fingers,  and  thus  to  increase  the  breadth  of  the  hand.     Or,  ac- 
cording to  the  ingenious  method  of  explaining  their  action, 
suggested  b;  M.  CruTeilhier,  they  move  the  fingers  from  an 
imaginary  line   passed   longitudinally  through   the  middle   of 
the  hand,   i.  e.  the  middle  of  the   middle  finger.       See  the 
figure  (119).      The  dorsal  muscles,  then,  are  abductors  of  the 
fingers, 
p^mu  The  palmar  inter-osstou*  muscles   (inter-ossei  interni)   lie 

rather  on  the  palmar  surface  of  the 
bones  than  in  their  intervals ;  and, 
as  they  are  here  mixed  up  with  the 
preceding  set  (fig.  118),  these 
should  be  removed,  in  order  to 
fecilitate  the  examination  of  the 
palmar  series.  They  are  three  in 
number,  and  aie  named  on  the 
same  principle  as  the  dorsal  mus- 
cles (fig.  120,'  *  ').  Each  art«» 
lirom  one  metacarpal  bone — that 
supporting  the  finger  for  which  it  is 
destined, — and  terminates  like  the 
dorsal  muscles  in  a  small  tendon, 
which  is  inierud  into  the  base  of  the 
first  phalanx  at  its  side,  and  like- 
wise joins  with  the  common  extensor  tendon. 

The  fir »t  palmar  inter-osseons*  muscle  arises  from  the  second 
metacarpal  bone  on  its  ulnar  side,  and  is  inserted  at  the  same 
side  of  the  index  finger.     The  itcond*  arises  from  the  radial 


Fig.  120.* 


•  The  pttlmar  inter-osseouH  muscles  a 
bones  of  the  right  hand. 


i  shown  in  connexion  with  the 


inter-OBS. 
are  adduo- 
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side  of  the  fourth  metacarpal  bone,  and  is  inserted  on  the  same 
side  of  the  ring-finger.  The  third^  arises  from  the  radial  side 
of  the  fifth  metacarpal  bone,  and  is  inserted  into  the  little  finger. 

The  palmar  inter-osseous  are  opponents  of  the  dorsal  muscles.  Palmar 
Each  moves  the  finger  towards  its  fellows,  or  towards  the  middle 
of  the  hand ;  they  are,  therefore,  adductors  of  the  fingers.  ton. 

Actiom. — Besides  the  influence  they  exert  in  separating  the  fingers  and 
bringing  them  together,  which  has  been  akeady  noticed,  the  inter-osseous 
muscles  may,  to  a  certain  extent,  assist  the  extensor  communis  in  extend- 
ing or  drawing  back  the  fingers ;  and  again,  if  the  fingers  be  but  slightly 
bent,  as  the  direction  of  the  inter-ossei  in  that  position  forms  an  angle  with 
that  of  the  phalanges,  they  may  assist  in  drawing  them  to  the  palm  of  the 
hand,  that  is,  in  flexing  them. 


ABDOMINAL    REGION. 

The  abdomen  is  surrounded,  except  in  the  situation  of  the  Stmctoreof 
spine,  by  muscular  and  fibrous  structures,  which  are  called  its  J|^°* 
*'  walls  ^  or  ^*  parietes.^^     The  fibrous  structure  is  usually  consi- 
dered an  ofiset  irom  the  lateral  muscles — ^these  (the  muscles) 
being  said  to  end  in  the  membranes  or  aponeuroses. 

At  each  side,  the  abdominal  wall  is  formed  of  muscular  sub-  At  sidet, 
stance  only,  and  consists  of  three  muscular  strata,  the  fibres  ^y.^ 
of  which  are  disposed  in  diflTerent  directions.  Viewing  them 
as  extending  from  behind  towards  the  anterior  part  of  the  body, 
the  fibres  of  the  first  stratum  or  muscle  are  directed  obliquely 
downwards ;  those  of  the  second,  obliquely  upwards ;  of  the 
third,  transversely.  And  they  are  named  accordingly, — *'  de- 
scending oblique,^  **  ascending  oblique,*^  and  "  transverse.'^ 
The  first  two  are  also  distinguished  as  ^*  extemar^  and  **  in- 
ternal,''^ on  account  of  the  position  they  hold  one  with  respect 
to  the  other. 

In  front,  the  abdomen  is  bounded  by  aponeurotic  as  well  as  in  fiont, 
muscular  structure.  The  former,  being  continued  from  the  "T^'^i 
lateral  muscles,  is  in  layers,  between  which  is  placed  a  single 
muscle,  close  to  the  middle  line  on  each  side.  The  fleshy 
fibres  of  the  muscle  found  in  this  situation  have  a  vertical 
or  straight  course,  and  firom  this  circumstance  it  is  named 
"  rectus.'' 

The  posterior  is  much  the  thickest  part  of  the  abdominal  Po«teriof» 
parietes,  for  here  the  vertebrse  and  the  large  muscles  of  the  port. 
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back  enter  into  its  composition.  Exclusive  of  these,  and  ante- 
riorly to  them,  layers  of  thin  fibrous  membrane  extend  from  the 
^^  transverse^  muscle  to  the  vertebrae,  encasing  a  single  muscle, 
as  in  front.  This  muscle  reaches  between  the  ilium  and  the 
last  rib,  and  is  square ;  it  is  named  ^*  quadratus  lumborum." 
And  the  membrane  is  called  the  *^  lumbar  fascia.^^ 
Difierent  The  structures  above  briefly  noticed  as  constituting  the  walls 

ab^mimd  ^^  ^^^  abdomen,  extend  on  each  side  from  the  middle  line  in 
walls  in  front  to  the  vertebral  column,  and  occupy  the  interval  between 
at  ^de^  ^^^  ^"^  ^^^  sternum  on  the  one  hand,  and  the  pelvis  on  the  other. 
As  their  extent  depends  in  a  great  measure  on  the  interval  to  be 
filled  up,  a  glance  at  the  skeleton  will  show  the  length  the 
muscles  and  membranes  must  have  in  different  positions,  and 
will  make  it  evident  that  on  the  fore-part  of  the  abdomen  they 
must  have  considerably  greater  length  than  on  the  posterior  or 
lateral  aspect.  To  the  above  general  statement  concerning  the 
length  of  these  structures  the  external  oblique  muscle  affords  an 
exception,  inasmuch  as  it  reaches  for  some  space  above  the  mar- 
gin of  the  ribs,  and  in  so  far  forms  a  portion  of  the  walls  of  the 
thorax. 

The  parts  just  reviewed  in  their  combination  will  now  be 
examined  singly. 

Diueetion.  To  txpote  the  external  oblique  mtacle : — When  commencing 
the  dissection  of  the  ahdominal  muscles,  an  incision  may  he  made  through 
the  skin  from  the  ensiform  cartilage  to  the  umhilicus,  and  another  from 
theuce  to  the  most  depending  part  of  the  margin  of  the  thorax.  The  angu- 
lar flap  of  skin,  bounded  by  these  lines,  may  be  easily  reflected  by  com- 
mencing at  its  point,  and  taking  the  tendinous  fibres  of  the  external  oblique 
muscle  as  a  guide,  each  stroke  of  the  scalpel  being  directed  obliquely  upwards 
and  outwards.  The  flap  should  be  reflected  until  its  base,  or  attached  border, 
is  brought  on  a  line  with  the  ensiform  cartilage,  or  somewhat  higher,  which 
is  necessary  in  order  to  expose  the  digitated  processes  of  the  muade  and  their 
intermixture  with  those  of  the  serratus  magnus.  An  incision  may,  in  the 
next  place,  be  carried  horizontally  inwards  from  the  anterior  superior  spinous 
process  of  the  ilium  to  the  linea  alba,  and  there  met  by  another  drawn  down 
from  the  umbilicus.  The  enclosed  flap  of  skin  should  be  reflected  back  to 
the  posterior  part  of  the  lumbar  region.  If  it  be  required  to  exhibit  the 
muscle  in  its  entire  extent,  the  portion  of  integument  still  remaining  on  the 
lower  part  of  the  abdomen  may  be  divided  by  an  incision  drawn  from  the 
pubes  upwards,  and  the  flap  reflected  down  over  Poupart^s  ligament.  For 
the  present,  however,  we  shall  leave  untouched  the  integument,  muscle,  &c. 
in  the  iliac  region,  as  they  will  require  to  be  examined  attentively  when 
treating  of  the  dissection  of  the  parts  connected  with  hernia. 
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The  external  oblique  muscle  of  the  abdomen,   (fig.  1099^)  Extern, 
(obliquus  externus  abdominis;    obliquus  descendens;    costo-       ^^^' 
abdominalis;    ilio-pubi-costo-abdominalis,)    the  largest  of  the  largest  of 
three  lateral  muscles,  is  situated  on  the  lateral  and  anterior      '™^ 
parts  of  the  abdomen,  and  consists  of  two  parts :  one,  muscular, 
occupies  the  side  of  the  abdomen ;   the  other,  aponeurotic,  ex- 
tends over  the  fore-part  of  that  cavity. 

Broad,  thin,  and  irregularly  quadrilateral  in  form,  this  muscle 
arises  from  the  anterior  surfaces  of  the  eight  or  nine  inferior  Origin. 
ribs,  by  fibres  arranged  in  so  many  angular  processes,  named 
digitations.     These  are  placed  between  similarly  formed  parts 
(digitations)  of  the  serratus  magnus  and  latissimus  dorsi  (five  Inter-digit. 
in  connexion  with  the  former,  and  three  or  four  with  the  latter),  ]JJ^  ^^^ 
in  the  manner  the  fingers  of  one  hand  may  be  interposed  be-  dorsL 
tween  those  of  the  other ;  and  it  is  firom  this  circumstance  that 
the  processes  are  named.     The  lower  and  the  upper  digitations 
of  the  muscle  are  connected  with  the  ribs  near  their  cartilages ; 
but  those  in  the  middle  are  attached  at  some  distance  from 
them ;  the  lowest  embraces  the  point  of  the  twelfth  rib.     The 
fleshy  fibres  from  the  last  ribs  pass  down  in  nearly  a  vertical  End  of 
direction  to  be  inserted  into  the  external  mai^n  of  the  crista  ^^^^    "** 
ilii,  the  anterior  half  of  its  length ;  all  the  rest  incline  down- 
wards and  forwards,  and  terminate  in  tendinous  fibres,  which 
form  a  broad  aponeurosis^^. 

This  structure  (the  aponeurosis  of  the  external   oblique),  Aponcuro- 
which  is  wider  at  the  lower  than  at  the  upper  part,  and  is  larger  ^J^*  ,j^ . 
than  that  of  either  of  the  other  abdominsJ  muscles,  covers  the 
fore  part  of  the  abdomen,  and   terminates   by   uniting   with  coven 
that  of  the  opposite  muscle  along  the  median  line**,  from  the  front"*"*" 
ensiform  cartilage  to  the  symphysis   pubis.     The  upper  part 
of  the  aponeurosis  is  connected  with  the  larger  pectoral  muscle. 
Its  lower  fibres  are  closely  aggregated  together,  and  extended  Poupart^s 
across  from  the  anterior  superior  spinous  process  of  the  ilium  to    ^ 
the  OS  pubis,  in  the  form  of  a  broad  band**,  which  is  called 
Fallopius\  or,   more  commonly,  Pouparfs  ligament.      This 
band  is  curved  at  the  middle  and  outer  part,  the  convexity  of 
the  curve  being  directed  towards  the  thigh ;  and  it  is  connected 
with  the  iascia  lata  of  the  thigh. 

Near  the  pubes  the  fibres  of  the  aponeurosis  diverge  from  one  Ezt.abdoin. 

another,  leaving  between  them  a  triangular  opening,  called  the  ™J[,]^"" 

external  abdominal  ring^^^   for  the  passage  of  the  spermatic 
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cord  in  the  male,  and  the  round  ligament  in  the  female.  The 
direction  of  this  opening  is  upwards  and  outwards,  its  base 
being  formed  by  the  crista  of  the  os  pubis,  and  the  sides  by  the 
two  sets  of  diverging  fibres,  called  its  pillars.  One  of  these  is 
attached  to  the  anterior .  surface  of  the  symphysis  pubis,  inter- 
lacing with  the  corresponding  fibres  of  the  opposite  muscle ; 
the  other  pillar,  which  is  the  part  before  mentioned  as  Poupart*s 
ligament,  is  external  and  inferior  to  the  preceding,  and  is  fixed 
to  the  spinous  process  of  the  pubes;  whilst  a  third  portion, 
reflected  backwards  and  outwards  from  the  latter,  with  which 
it  is  continuous,  is  inserted  along  the  pectineal  line.  This  last 
small  part  is  triangular  in  form,  and  nearly  horizontal  in  direc- 
tion', and  is  considered  to  be  a  third  insertion  of  the  muscle  into 
the  pubes.  It  is  in  reality  but  a  portion  of  the  internal  ex- 
tremity of  Poupart^s  ligament,  which  being  expanded  has  here  a 
broad  connexion  with  the  bone.  Upon  the  aponeurosis  at  its 
lower  part  are  laid  a  series  of  transverse  fibres,  most  of  which 
commencing  from  a  narrow  bundle  over  the  outer  part  of  Pou- 
partes  ligament,  are  directed  inwards,  and  cross  the  fibres  of 
the  structure  on  which  they  are  laid,  binding  them  together. 
And  a  delicate  web  stretched  between  the  ''  pillars  ^^  of  the 
abdominal  ring,  and  hence  named  inter-columnar  fascia^  gives 
a  very  thin  prolongation  downwards  to  the  cord  occupying 
that  aperture. 

The  external  oblique  muscle  is  covered  by  the  superficial 
fascia,  which  in  some  cases  is  loaded  with  a  large  quantity  of 
fat.  It  conceals  the  internal  oblique  muscle  and  the  intercostal 
muscles.  The  posterior  margin  is  overlapped  by  the  latissimus 
doisi,  or  the  two  muscles  are  separated  by  a  small  interval. 

To  expose  the  internal  oblique  muscle : — When  the  external  oblique  muscle 
has  been  examined,  it  may  be  detached  and  reflected  so  as  to  bring  into  view 
the  one  subjacent  to  it,  by  cutting  through  its  muscular  fibres  midway  be- 
tween its  digitations  and  the  margin  of  the  ribs.'  Its  posterior,  or  firee 
border,  will  be  found  extending  from  the  last  rib  to  the  crista  of  the  ilium, 
and  can  be  readily  distinguished  from  the  internal  oblique  muscle  by  the 
different  course  of  its  fibres.  When  this  is  effected,  the  fleshy  fibres  can  be 
dissected  from  the  crista  ilii,  as  far  as  its  spine,  and  the  whole  plane  of  muscle 
turned  over  to  the  opposite  side.  The  internal  oblique  is  thus  exposed  for 
two-thirds  of  its  extent. 

The  internal  oblique  muscle,  (fig.  109,")  (obliquus  intemus ; 
obliquus  ascendens ;   ilio-abdominalis ;  ilio-lumbo-costi-abdomi- 
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nalis,)  placed  under  cover  of  the  preceding,  is  of  an  irregularly 
quadrilateral  form.     The  fleshy  fibres  arise  infer! orly  from  the  Origin  of 
external  half,  not  unfrequently  from  two-thirds  of  the  inner  sur-  *^"*^ 
face  of  Poupart's  ligament,  from  the  crista  ilii  for  two-thirds  of 
its  length,  also  from  the  lumbar  fascia  (page  862).       From 
these  attachments   the  fibres  of  the  muscle   pass  in  different  Theirdiffe> 
directions,  to  be  inserted  as  follows :    those  from  Poupart's  liga-  ?**  ^"^ 
ment,  which  are  usually  paler  than  the  rest,  arch  downwards  and 
inwards,  over  the  spermatic  cord,  or  the  round  ligament  of  the 
uterus,  to  be  fixed  into  the  crista  of  the  pubes,  and  also  for  some 
way  into  the  pectineal  line,  conjointly  with  those  of  the  trans- 
versalis  muscle,  and  behind  the  tendon  of  the  external  oblique 
where  it  is  inserted  into  that  line.     A  small  interval  is  left  be-  interval 
tween  the  lower  margin  of  the  muscle  and  the  inner  end  of  j^^«Po«P' 
Poupart's  ligament.     The  fibres,  from  the  anterior  part  of  the 
crista  ilii,  pass  horizontally  inwards,  whilst   the  rest  ascend 
obliquely,  and  terminate,  some  in  an  aponeurosis  expanded  in 
front  of  the  abdomen,  the  rest  at  the  lower  margin  of  the  carti- 
lages of  the  last  four  ribs,  on  a  plane  corresponding  with  the 
internal  inter-costal  muscles. 

The  aponeurosis  continues  the  muscle  to  the  middle  line  in  Aponeoro- 
front,  where  it  joins  with  that  from  the  opposite  side  of  the  ?*Vfr[*^** 
body,  and  extends  from  the  margin  of  the  thorax  to  the  pubes.  to  sheathe 
It  is  wider  at  the  upper  than  the  lower  end.     At  the  outer  *^«"^*"*' 
border  of  the  rectus  muscle  this  structure  divides  into  two  layers, 
one  passing  before,  the  other  behind  that  muscle;  and  they  reunite 
at  its  inner  border,  so  as  to  enclose  it  in  a  sheath.     The  anterior 
layer  becomes  identified  with  the  aponeurosis  of  the  external 
oblique  muscle,  and  the  posterior  one  with  that  of  the  trans- 
versalis.     The  upper  border  of  the  posterior  lamina  is  attached 
to  the  margin  of  the  first  false  rib,  and  the  last  true  one,  as 
well  as  to  the  ensiform  cartilage.     Towards  the  lower  part  of 
the  abdomen,  (between   the   umbilicus   and   the  pubes,)  the 
aponeurosis  is  undivided  and  is  altogether  in  front  of  the  rectus. 

The  internal   oblique  muscle   is  covered  by  the  external  Parts  adja- 
oblique,  and  behind,  to  a  small  extent,  by  the  latissimus  dorsi,  ^^^ 
with  whose  tendon  it  is  connected,  and  through  its  medium  may 
be  said  to  be  continued  to  the  spines  of  the  vertebras.     It  lies 
on    the  transversalis.     At  the  anterior  ends  of  the  last  two 
inter-costal  spaces  the  fibres  are  continuous  with  those  of  the  Continaoiu 
last  two  layers  of  internal  inter-costal  muscles.  bte^awul 
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To  expote  the  treruvenalu  muicle : — WIigu  the  exainiDUion  of  the  intenwl 
ublique  muscle  haa  been  completed,  it  is  said  to  be  difficult  to  detach  it 
without  injuring  the  muBcle  beneath  it ;  yet,  if  just  above  the  spine  of  the 
iliiun  the  fibres  be  rendered  tcnae  by  pressing  the  thumb  and  fore-finger  of 
the  left  hand  on  them,  and  so  straining  the  ititcrTal,  thej  can  be  divided, 
with  perfect  precision,  without  interfering  with  the  subjacent  muscle;  for 
the  fibres  are  retmcted  when  divided,  and,  after  about  three  parts  aie  cut 
through,  the  cellular  interval  between  the  inoscles  b^ns  to  be  perceived, 
which,  with  the  <tifference  in  the  direction  of  their  fibres,  affords  an  anerring 
guide  to  their  hne  of  separation.  Moreover,  near  the  spine  and  crista  of  the 
ilium,  these  muscles  are  separated  by  the  circumflex  (ilii)  vessels ;  and  this 
is  the  part  usually  selected  for  cutting  through  the  internal  oblique,  in  order 
to  expose  the  transversalis.  When  the  line  of  separation  is  found,  the  mos- 
cukr  fibres  should  be  detached  &om  the  crista  ilii  far  back  towards  the 
lumbar  r^on ;  after  which  they  may  be  dissected  from  the  cartilages  of  the 
ribs  by  insinuating  the  scalpel  between  the  two  planes  of  fibres,  and  then 
turning  it  so  as  to  cut  outwards.  Id  this  way  the  internal  oblique  muscle 
may  be  detached  &om  its  connexions,  and  reflected  to  the  opposite  side,  so 
as  to  expose  the  tmnsvcrsalis. 

Fig.  121.*  The  trantversalis  muscle  (fig. 

ISl,*)  (trans versalis  v.  IransTersue 
abdomiDiB ;  lumbo-abdomiiialig)  is 
subjacent  to  the  internal  oblique, 
and  of  the  same  form.  It  arisea 
from  the  iliac  half  of  Poupart's 
ligament:  from  the  inner  margin  of 
the  crista  ilii  for  three-fourths  of 
its  length :  from  the  cartilages  of 
the  last  six  or  seven  ribs  on  their 
inner  suriace :  and,  in  the  space 
intermediate  between  the  crista  ilii 
and  the  ribs,  from  an  aponeurosis 
which  is  attached  to  the  transveree 
processes  of  the  lumbar  vertebrae 
(see  fascia  lumborum).  From  these 
different  points  of  origin  the  fibres 
pass  horizontally  forwards,  and  near 
the  border  of  the  rectus  muscle  they 

*  1,  %  External  and  internal  Inter-costal  nuisclcs.  3.  Rectus.  4.  Trans- 
veraalis;  and  C,  its  aponeurosis.  6.  The  coiijolned  tendon  of  internal  oblique 
and  transversalis.  7.  The  internal  abdominal  ring. — The  deficiency  of  the 
posterior  lamina  of  the  sheath  of  the  rectus,  which  occurs  towards  the  lower 
end,  is  not  indicated  in  this  figure. 
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end  in  an  aponeurosis^,  which  unites  with  the  posterior  layer  of  Aponea- 

the  internal  oblique,  and,  together  with  it,  joins  with  that  of  JJ^^'^f  ^ 

the  opposite  side  at  the  linea  alba.     The  inferior  fibres  curve  oblique, 
downwards,  and  are  inserted  into  the  crista  of  the  os  pubis,  and 
into  the  pectineal  line.     This  insertion  is  so  intimately  con- 
nected with  that  of  the  internal  oblique,  that  both    together 

have   received  the   name    of  the   conjoined  tendon^  of  these  Conjoined 

muscles.     At  its  attachment  to  the  under  surface  of  the  carti-  ?®?^^w?/„^ 

int.  oblique 

lages  of  the  ribs,  the  transversalis  digttates  with  the  diaphragm,  and  tnnsT. 
and  is  continuous  with  that  muscle  in  the  last  two  inter-costal  Intei^digiu 
spaces.     This  muscle  is  lined  by  the  fiiscia  transversalis,  which  '^'  ^^' 
separates  it  from  the  peritonaeum. 

The  lower  parts  of  the  three  foregoing  muscles,  and  the 
manner  of  their  connexion  with  the  spermatic  cord,  or  the  round 
ligament  of  the  uterus,  together  with  the  cremaster  muscle 
and  other  coverings  given  to  the  cord  in  this  situation,  will 
be  considered  in  the  account  of  the  "  inguinal  region.^ 

To  expose  the  rectus  muscle : — The  sheath  of  the  rectus  muscle  should  in 
the  next  place  be  examined.  When  this  is  being  done,  the  connexions  of  the 
sheath  with  transverse  tendinous  bands,  which  intersect  the  muscle,  must  be 
cut  through.  Its  anterior  layer  must  be  divided  in  its  whole  length,  by  an 
incision  drawn  down  from  the  margin  of  the  thorax  to  the  pubes,  and  re- 
flected off  the  rectus.  By  inserting  the  handle  of  the  scalpel  beneath  the 
outer  border  of  the  muscle,  it  may  be  raised,  and  the  posterior  layer  of 
the  sheath  brought  into  view.  Lastly,  if  the  muscle  be  cut  across  mid- 
way between  the  umbilicus  and  pubes,  and  the  two  parts  drawn  aside,  the 
point  at  which  the  sheath  is  imperfect,  posteriorly,  can  be  determined  by 
pushing  the  handle  of  the  scalpel  against  it,  so  as  to  separate  it  from  the 
subjacent  membrane. 

Rectus  abdominis  (fig.  109,*^;  fig.  121,')  (stemo-pubius). —  Rectus. 
This  long,  narrow,  and  flat  muscle  is  situated  at  the  fore  part 
of  the  abdomen,  separated  from  the  muscle  of  the  other  side 
by  a  narrow  interval,  which  however  is   wider  at   the  upper 
than  towards  the  lower  end,  and  is   occupied   by   tendinous 
structure  (linea  alba).     It  arises  from  the  pubes  by  two  ten-  Two  parts 
dons,  of  which  the  internal  is  much  the  smaller,  and  is  con-  o^ong'n. 
nected  to  the  ligaments  covering  the  pubic  symphysis,  while 
the  external  one  is  fixed  to  the  crista  of  the  bone.     Expanding 
and  becoming  thinner  at  the  upper  end,  the  muscle  is  inserted  Insert  into 
into  the  cartilages  of  three  ribs,  (fifth,  sixth,  and  seventh,)  and 
usually  by  three  distinct  parts  of  unequal  size.     In  some  cases  a 
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few  fibres  will  be  foand  attacbed  to  tbe  ensifonn  cartilage.  Tbe 
fibres  are  interrupted  by  three  irregukr  tendinous  intersections 
(/tTtftf  transversa)^  one  of  which  corresponds  with  the  umbilicus, 
another  with  the  ensifonn  cartilage,  and  the  third  is  intermediate 
between  them.  Their  number  is  in  some  cases  augmented  to 
four  or  even  five,  and  the  additional  intersections  are  then 
placed  below  the  umbilicus.  These  bands  do  not  usually  pene- 
trate the  whole  substance  of  the  muscle,  and  some  of  them 
extend  only  halfway  across  it. — The  epigastric  artery  is  placed 
behind  the  rectus  muscle. 

The  rectus  is  enclosed  in  a  sheath  (sheath  of  the  rectus'), 
formed  by  the  aponeuroses  of  the  abdominal  muscles,  in  the  fol- 
lowing manner: — The  aponeurosis  of  the  internal  oblique,  on 
arriving  at  the  external  border  of  the  rectus,  divides  into  two 
layers,  of  which  the  anterior  one  passes  in  front  of  this  muscle, 
together  with  the  aponeurosis  of  the  external  oblique,  whilst  the 
other  is  placed  behind  it,  conjointly  with  that  of  the  transversa* 
lis,  and  both  are  again  united  at  the  inner  maigin  of  the  muscle 
along  the  linea  alba.  This  arrangement  obtains  from  themaipn 
of  the  thorax,  as  far  as  to  midway  between  the  umbilicus  and  the 
pubes,  but  at  this  point  all  the  aponeuroses  pass  in  front  of  the 
rectus ;  so  that  the  posterior  part  of  its  sheath  is  deficient  in 
the  lower  third,  the  muscle  being  separated  from  the  peri- 
tonaeum by  the  fascia  transversalis  only.  The  deficiency  in  the 
sheath  here  indicated  is  usually  marked  by  a  well-defined  lunated 
edge,  whose  concavity  looks  downwards  towards  the  pubes.  The 
sheath  is  firmly  connected  in  front  with  the  tendinous  bands 
by  which  the  muscle  is  intersected. 

The  pyramidalis  muscle,  (fig.  109,^^)  triangular  in  its  form, 
(the  base  being  below,  and  the  apex  upwards,)  and  situated 
close  to  the  linea  alba,  arises  from  the  crista  of  the  os  pubis, 
and  the  ligaments  of  the  symphysis,  and,  becoming  narrow  as  it 
ascends,  and  extending  over  about  a  third  of  the  interval  between 
the  umbilicus  and  pubes,  is  inserted  into  th.e  linea  alba,  of  which 
it  may  be  considered  as  a  tensor  muscle.  It  is  covered  in  front 
by  the  aponeuroses  of  the  other  muscles,  and  posteriorly  rests  on 
the  rectus,  to  which  it  is  in  some  degree  accessory,  for  the  sixe 
of  the  lower  part  of  that  muscle  is  augmented  when  the  pyrami- 
dalis  is  wanting. 
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This  little  muscle  is  often  absent  on  one  or  both  sides,  and,  in  some  in- 
stances, has  been  found  to  be  double.  It  occasionally  exceeds  the  ordinary 
length  above  stated. 

— >Some  tendinons  siraciures,  which  have  already  been  incident- 
ally referred  to,  require  a  special  notice  in  this  place,  viz.  the 
linea  alba,  linea  semi-lanaris,  and  linese  transversse. 

The  linea  alba  may  be  considered  as  a  tendinous  cord  (fig.  Lmea  albo. 
109,^^),  extended  perpendicularly  downwards  from  the  ensiform 
cartilage  to  the  pubes,  and  formed  by  the  juncture  of  the 
aponeuroses  of  the  two  oblique  and  the  transverse  muscles,  the 
tendinous  fibres  being  continued  from  the  muscles  of  one  side 
to  those  of  the  other.  Some  longitudinal  fibres  are  distinguish- 
able towards  its  lower  end.  This  structure  is  covered  in  front 
by  the  common  integument ;  posteriorly  it  rests  on  the  fascia 
transversalis,  which  separates  it  from  the  peritonseum,  and  on 
each  side  it  is  limited  by  the  recti  muscles;  it  is  therefore 
broader  above  than  below,  as  these  muscles  divcTge  from  one 
another  in  the  former  situation.  In  the  linea  alba  below  its 
middle  is  situated  the  umbilicus^  which  in  the  fcBtal  state  is  a  Umbilicus. 
foramen  for  the  transmission  of  the  umbilical  vein  and  arteries, 
but  afterwards  becomes  obliterated. 

The  linea  semi-lunares  are  two  curved  tendinous  lines  extend-  LmeaBsemi- 
ing,  one  on  each  side,  from  the  cartilage  of  the  eighth  rib  to  the  ™"*^ 
tuberosity  of  the  os  pubis.  They  thus  correspond  with  the  ex- 
ternal borders  of  the  recti  muscles  (the  enclosed  space  being 
broad  above  and  narrow  below),  and  are  formed  by  the  aponeu- 
rosis of  the  internal  oblique  on  each  side,  as  it  divides  to  enclose 
the  rectus  muscle. 

The  linea  transversa  have  been  already  noticed  with  the 
rectus  muscle,  as  the  tendinous  bands  which  cross  the  substance 
of  that  muscle. 

The  quadratus  lumborum^  (fig.  108,^^)  (ilio-costalis,)  situated  Qnadmias 
deeply  in  the  lumbar  region  close  to  the  vertebral  column,  is  in    "™   ™™' 
form  irregularly  quadrilateral,  being  somewhat  broader  below 
than  above.     One  part  arises  by  tendinous  fibres  from  the  crista  Two  sets  of 
of  the  ilium  behind  the  middle,  and  from  the  ilio-lumbar  liga-      '^ 
ment ;  and  it  is  inserted  into  the  inferior  border  of  the  last  rib  Pint  aeriei. 
for  about  half  its  length,  and  by  four  tendinous  points  into 
the  transverse  processes  of  the  four  superior  lumbu  vertebrae. 
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Second  set    Another  series  of  fibres,  arising  by  two  or  three  tendinous  points 

0  fibre*.      f^^  ^  many  of  the  inferior  transverse  processes  at  their  upper 

margins,  passes  in  front  of  those  inserted  into  the  same  processes, 

and  joins  with  the  part  of  the  muscle  attached  to  the  rib.     This 

The  sheath,  muscle  is  enclosed  in  a  sheath  resembling  that  of  the  rectus,  but 

not  so  dense  or  firm  in  its  structure  (see  the  fascia  lumborum). 

Variations         The  number  of  the  points  of  insertion  of  this  muscle  to  the  vertebrae,  and 

in  size  and    ^]jg  extent  of  its  connexion  with  the  last  rib,  vary  in  different  cases.     It  is 

extent  of       .  ,     i         ,      ,        ,        ,  ,  ,      ,     , 

attach-         ^°  ^™®  mstances  attached  to  the  last  dorsal  vertebra — ^the  body  or  tnu»- 

ments.  verse  process. 

Dissection  to  skow  thejascia  lumbonan, — If  the  internal  oblique  be  traced 
back,  its  muscular  fibres  wiU  be  found  to  end  in  an  aponeurosis,  which 
becomes  intimately  connected  externally  with  the  latissimus  donsi,  close  to 
the  border  of  the  deep  lumbar  muscles,  and  intemally  with  the  membranous 
elongation  from  the  transversalis.  Now,  if  the  aponeurosis  of  the  latissimus 
be  divided  in  the  middle  of  its  breadth,  hy  an  incision  drawn  from  the 
ilium  to  the  last  rih,  and  the  two  parts  reflected,  the  thick  mass  of  lumbar 
muscles  will  be  exposed;  and  if  the  handle  of  the  scalpel  be  inserted 
beneath  their  outer  border,  they  will  be  found  to  lie  on  a  membrane,  which 
is  connected  with  the  lumbar  vertebras  on  the  one  hand,  and  with  the 
abdominal  muscles  on  the  other,  being,  in  fact,  a  prolongation  of  one  of  the 
latter  (the  transversalis).  The  mass  of  lumbar  muscles  may  now  be  cut 
across  by  two  incisions,  one  opposite  the  last  rib,  the  other  at  the  crista  ilii, 
and  then  removed  altogether.  When  this  is  effected,  if  attention  be  directed 
to  the  internal  oblique  muscle,  it  will  be  found  that  after  contracting  adhe- 
sion with  the  &scia  derived  from  the  transversalis,  as  above  stated,  it  becomes 
likewise  connected  with  the  aponeurosis  of  the  latissimus  dorsi.  In  this 
stage  of  the  dissection,  an  aponeurotic  layer  will  be  found  stretched  back 
from  the  transversalis  to  the  transverse  processes  of  the  lumbar  vertebrae. 
If  this  be  divided  by  a  perpendicular  incision  from  the  last  rib  to  the  ilium, 
the  quadratus  lumborum  will  be  exposed ;  and,  if  the  external  border  of 
this  muscle  be  raised,  another  thin  layer  will  be  found  resting  on  its  abdo- 
minal surface,  and  connected  with  the  roots  of  the  transverse  processes. 

Fascia  lum.  Fascia  lumborum, — The  two  membranous  layers  now  ex- 
posed to  view  have  received  this  name.  They  extend  back- 
Two  layers  wards  from  the  transversalis  muscle  to  the  lumbar  vertebrse, 
before*"'^  encasing  the  quadratus  lumborum.  That  which  is  in  front 
and  behind  of  this  muscle  is  verj  thin,  and  is  attached  to  the  anterior  part 
^  of  the  transverse  processes  of  the  vertebrae  at  their  roots,  and 

superiorly,  where  it  is  connected  with  the  last  rib,  it  forms  the 
ligamentum  arcuatum  externum  of  the  diaphragm.  The  pos- 
terior layer,  which  is  much  thicker  than   the  preceding,   and 
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may  be  considered  aponeurotic,  is  attached  to  the  points  and 
the  maigins  of  the  same  (transverse)  processes.  It  separates 
the  quadratus  lumborum  from  the  laige  muscular  mass  behind  it. 
The  internal  oblique  muscle  springs  from  the  membranous 
elongation  just  noticed  (the  posterior  one) ;  and  the  tendon  of 
the  latissimus  dorsi  is  connected  with  it  further  back,  viz.  at 
the  outer  margin  of  the  erector  spinse.  And  thus,  while  the 
quadratus  is  sheathed  by  the  layers  of  the  lumbar  fascia,  the 
erector  spinas  is  encased  with  one  of  the  layers  of  that  &scia 
and  the  tendon  of  the  latissimus  dorsi  which  are  joined  at  its 
outer  margin. 

Actions  of  the  abdominal  muscles. — The  muscles  here  descrihed  not  only 
enclose  and  support  the  abdominal  yisceray  but  by  their  contractile  power 
are  capable  of  acting  successively  on  them,  on  the  thorax,  and  on  the  pelvis. 
When  the  pelvis  and  thorax  are  fixed,  the  abdominal  muscles  can  constrict 
the  cavity  and  compress  its  viscera,  particularly  if  the  diaphragm  be  made 
to  descend  at  the  same  time,  as  occurs  in  vomiting,  or  in  the  expulsion  of 
the  foetus,  of  feeces,  or  urine.  If  the  vertebral  column  be  fixed,  these 
muscles  compress  the  lower  border  of  the  thorax,  and  so  contribute  to 
expiration.  When  it  is  intended  to  continue  the  efibrt,  so  as  to  produce  a 
forced  expiration,  the  quadratus  lumborum  draws  down  the  last  rib,  and 
makes  it  relatively  the  fixed  point  to  which  all  the  rest  are  drawn  by  their 
inter-costal  muscles;  but  if  the  vertebral  column  be  not  fixed,  the  thorax 
maybe  bent  directly  forwards,  when  the  muscles  of  both  sides  act;  or  it  may 
be  rotated  to  either  side,  should  they  act  alternately.  Thus,  if  the  external 
oblique  of  the  right  side  be  made  to  act  on  the  thorax,  the  first  effect 
appears  to  be  that  of  drawing  its  margin  down  towards  the  pelvis ;  but,  if  the 
effort  be  continued,  the  trunk  will  be  rotated  towards  the  opposite  side.  The 
left  internal  oblique  will  co-operate  in  this  action,  for  the  direction  of  its 
fibres  coincides  with  that  of  the  right  external  oblique.  The  pyramidales 
also  contribute  to  the  same  effect,  by  rendering  the  linea  alba  tense.  If  the 
thorax  be  fixed,  the  abdominal  muscles  may  be  made  to  act  on  the  pelvis; 
thus,  in  the  action  of  climbing,  the  trunk  and  arms  being  elevated  and  fixed, 
the  pelvis  is  drawn  upwards,  either  directly,  or  to  one  side,  as  a  preparatory 
step  to  the  elevation  of  the  lower  limbs.  A  similar  effect  may  be  produced 
when  the  trunk  is  in  the  horizontal  position,  for  the  pelvis  may  be  drawn 
forward  and  flexed  upon  the  vertebral  column  by  the  recti  and  pyramidales. 

COSTAL    REGION. 

Between  the  ribs  we  find  two  planes  of  muscular  fibres 
filling  up  the  intervening  spaces,  hence  named  **  intercostal,^'* — 
upon  the  ribs  posteriorly  the  levatores  costarum,  and  at  their 
inner  surface,  and  in  front,  the  triangulares  stemi. 
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It  is  not  necessary  to  prescribe  any  particular  mode  of  ex- 
amining these,  as  they  are  necessarily  exposed  when  the  pectoral, 
the  serratus,  and  external  oblique  muscles  are  removed. 

The  inter-costal  muscles  are  disposed  in  the  form  of  two 
thin  planes,  one  over  the  other,  and  named,  from  their  relative 
position,  **  external,''  and  "  internal.'' 

The  external  inter-costal  muscles  (inter-costales  extemi)  are 
placed  between  the  contiguous  borders  of  each  pair  of  ribs. 
There  are,  therefore,  eleven  such  muscular  layers  on  each  side, 
the  direction  of  the  fibres  of  all  being  obliquely  downwards  and 
forwards  (fig.  121,*).  Their  extent  in  each  instance  is  from 
the  tubercles  of  the  ribs  nearly  to  the  external  extremity  of 
their  cartilages.  From  this  point  a  thin  fascia  is  continued 
forwards  to  the  sternum,  overlaying  the  inner  intei^costals. 
There  are  many  tendinous  fibres  mixed  up  with  the  muscular 
structure. 

The  external  inter-costal  muscles  are  covered  by  several 
large  muscles,  which  are  attached  to  the  ribs.  They  conceal 
the  corresponding  internal  muscle,  the  inter-costal  nerves  and 
vessels  being  interposed. 

The  tnternalinter-costal  mxiBc\eSy  (inter^costales  intemi)  (fig. 
121,^)  placed  under  the  preceding,  are  attached  to  the  inner 
margins  of  the  ribs  and  their  cartilages.  Commencing  at  the 
sternum  in  the  spaces  between  the  true  ribs,  and  at  the  anterior 
extremities  of  the  cartilages  of  the  false  ribs,  they  extend  as 
fiur  back  as  their  angles.  The  fibres  incline  downwards  and 
backwards,  and  decussate  with  or  cross  the  former;  but  they 
are  somewhat  shorter  and  less  oblique  in  their  direction. 

The  internal  are  separated  from  the  external  inter-costal 
muscles  by  the  inter-costal  vessels  and  nerves ;  they  are  lined 
internally  by  the  pleura. 

Infra^costalea  (Yerheyen).  —  In  connexion  with  the  inner 
surface  of  the  ribs  several  small  bundles  of  fleshy  and  tendinous 
fibres,  which  are  thus  named,  will  be  found  extending  over  two, 
and  in  some  instances  over  three,  inter-costal  spaces.  They  have 
the  same  direction  with  the  internal  inter* costals,  and  are  oflen 
described  as  parts  of  those  muscles.  The  fasciculi  vary  in 
size  and  number,  and  may  be  found  covering  all  the  inter- 
costal spaces,  except  perhaps  the  first,  but  they  are  most 
constant  on  the  lower  ribs. 
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The  Uvatores  coatarum  (levatores  breviores  costarum^ — Alb.)  Levat.  cost, 
(fig.  108/^)  are  narrow,  tendinous,  and  fleshy  fasciculi,  which 
extend  obliquely  downwards  and  forwards  (in  this  particular  One  to  each 
resembling  the  external  inter-costals),  from  the  extremities  of  ^^' 
the  transverse  processes  of  the  dorsal  yertebrse,  to  be  inserted 
into  the  margins  of  the  ribs  between  their  angles  and  tubercles. 
Their   fibres  spread  out  and   become  flat  at  their  insertion. 
Each  rib  receives  one  from  the  vertebra  next  above ;  there  are 
therefore  twelve  musdes  on  each  side,  and  that  for  the   first 
rib  is  derived  from  the  last  cervical  vertebra. 

The  inferior  muscles  of  this  series  divide  into  two  parts,  Lower  an 
one  of  which  is  distributed  as  above  stated,  but  the  other  con-  Jjjj*rib«  ^ 
sisting  of  longer  fibres  passes  over  one  rib  and  terminates  on 
the  second  below  ;  and  thus  each  of  these  ribs  receives  muscular 
fibres  from  the  transverse  processes  of  two  vertebrse.  The 
longer  bundles  have  been  described  as  separate  muscles  under 
the  name  levatores  longiorea  costarum  (Albinus). 

The  triangularis  stemi  (stemo-costales, — Verheyen)  is  a  thin  Triang. 
flat  plane  of  muscular  and  tendinous  fibres,  placed  within  the  JJ^'J^  ^" 
thorax,  immediately  behind  the  costal  cartilages.  This  muscle 
arises  from  the  inner  surfiice  of  the  ensiform  cartilage,  and  of  the 
lower  part  of  the  sternum  and  the  cartilages  of  the  lower  true 
ribs,  from  which  its  fibres  pass  outwards  and  upwards,  diverging, 
the  lowest  horizontally,  the  rest  obliquely,  and  approaching 
more  and  more  the  vertical  direction  towards  the  upper  part  of 
the  muscle.  It  is  inserted  by  digitations  (which  give  to  the 
outer  margin  a  serrated  appearance)  into  the  cartilages  of  the 
true  ribs  from  the  fifth  to  the  second  inclusive— on  the  lower 
border  and  inner  surface  of  each. 

One  sur&ce  of  the  triangularis  sterni  is  in  apposition  with 
the  parts  just  mentioned,  together  with  the  internal  mammary 
artery  and  the  internal  inter-costal  muscle;  the  other  surfiice 
is  in  contact  partly  with  the  pleura,  which  is  reflected  upon  it, 
and  partly  with  the  pericardium  and  the  interval  called  anterior 
mediastinum.  At  the  lower  margin  the  fibres  are  continuous 
with  those  of  the  transversalis  muscle. 

The  triangularis  sterni  varies  constantly  in  its  extent  and  points  of  attach- 
ment in  different  bodies,  and  even  on  the  opposite  sides  of  the  same  body. 

Actiom, — The  two  planes  of  inter-costals  act  simultaneously ;  and,  as  they 
decussate  with  one  another,  the  ribs  on  which  they  act  are  made  to  move 
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in  the  direction  of  the  ditgonal  of  tlie  moving  poweri,  that  is  to  My,  direct); 
upwards  when  the  first  rib  is  rdaltTelj  the  more  fixed  point,  and  downwards 
when  the  last  happens  to  be  so.  In  drawing  up  the  ribs,  thej  slightly 
rotate  the  bodies,  and  evert  the  lower  borders  of  those  bones;  at  the  same 
time  the  middle  and  lower  inter-costal  spaces  are  widened,  for  the  ribe  are 
spread  saundcr  somewhat  like  those  of  a  fan.  This  arises  &am  the  peculiar 
mode  of  attachment  of  the  last  rib,  which  is  prevented  from  ascending 
with  the  rest  by  the  manner  in  which  the  quadratus  lumbonim  binds  it  to 
the  ilium,  BO  tliot  it  serves  to  spread  or  separate  them  from  one  another. 

;  Fig.  123.*  The  diaphragm  (ig. 

122)      ihapgayfJMf : 
(p§ivsi:  septum  transver- 
8um :  midriff)  is  a  thin 
muscular    and    fibrous 
partition    between   the 
thorax  and    abdomen, 
and    ia    perforated    for 
the  passage  of  certain 
organs    from    one    of 
these   cavities    to    the 
other.         From      the 
lower   margin    of   the 
thorax,   to  which  it  is 
attached  at  its  circum- 
ference, the  septum  arches  deeply  upwards,  and  from  this  shape 
it  results  that  some  of  the  viscera  situated  at  the  upper  part 
of  the  abdomen  are,  to  a  considerable  extent,  under  the  pro- 
tection of  the  ribs ;    and  as  the  height  to  which  the  septum 
arches  is  liable  to  variation,  and  is  actually  varied  constantly 
during  life,  the  capacity  of  the  thorax  and  the  abdomen  is  alter- 
nately enlarged  and  diminished,  the  enlargement  of  the  one 
coinciding  with  the  diminution  of  the  other.     It  is  connected 
directly  with  the  thorax  at  its  anterior  and  lateral  part ;  but  as 
the  aorta  is  placed  immediately  against  the  spine,  and  the  psoas 
muscles   are  attached   to   the   sides   of  that   column,   at   the 
same   time  that  the  last  rib  on  each  side  is  occupied  by  the 

*  A  view  of  the  lower  surface  of  the  diaphragm.  1,  2.  Ligamenta 
arcuata — externum  and  internum.  3,4.  The  muscles  breath  Uie  pre- 
ceding, fi,  6,  7.  The  parts  of  the  central  tendon.  8.  The  foramen  for  the 
vena  cava.  9,10.  The  crura.  11.  Hiatus  aorticits.  12.  The  foramen  for 
the  eesophiffus. 

-f-  Auufipaavu,  to  separate  two  parts. 


DIAPHRAGM.  867 

quadrattis  lumboram,  the  diaphragm  is  separated  from  the  bones 
by  these  structnres,  and  tendinous  arches  extending  over  them 
give  origin  to  the  fibres  of  the  diaphragm. 

Origin  of  the  fibres.— a.  The  crura— (fig.  122,^*<>).     On  Crura, 
the  bodies  of  the  lumbar  vertebrae,  and  on  each  side  of  the  aorta, 
is  a  thick  tendinous  band  which  consists  of  several  sets  of  fibres. 
These  tendinous  fibres  are  usually  aggregated  into  two  bundles, 
and  are  attached  over  a  considerable  but  varying  extent  of  sur- 
face.    On  the  right  side  they  are  connected  with  the  first,  second,  Right  lower 
and  third  lumbar  vertebrse,  and  the  interposed  fibro-cartilages,  or  ****"  ^^' 
to  the  second,  third,  and  fourth ;  on  the  left  side,  the  attach- 
ment is  higher  by  the  breadth  of  one  vertebra.     The  tendons  of 
both  sides  unite  by  their  inner  margins  on  the  bones  to  which  they 
are  attached,  and  they  are  continued  one  into  the  other  over  the 
aorta  by  a  small  fibrous  arch.     Proceeding  upwards  they  give 
origin  to  muscular  fibres,  and  these  with  the  tendons  are  named  MoKukr 
the  crura^  or  sometimes  the  pillars  of  the  diaphragm.     The  ^^1 
external  muscular  fibres  emanating  firom  this  source  are  directed  ntaon. 
upwards  and  outwards  to  the  aponeurotic  centre  ;  but  the  fibres 
near  the  middle  cross  from  each  side  to  the  opposite  (those  of 
the  right  usually  being  anterior  to .  those  from  the  left),  and 
then  curving  upwards  they  construct  an  opening  for  the  trans- 
mission of  the  oesophagus  before  ending  in  the  common  centre 
of  the  muscular  fibres.     The  decussation  of  the  fibres  was  found 
by  Haller  to  be  generally  fourfold ;  it  measures  about  an  inch 
in  length. 

b.  Ligamenta  arcuata. — Externally  to  the  bodies  of  the  ver-  Ligament 
tebrse  are  two  fibrous  arches  on  each  side.*     The  firet^  extends  "''^**' 
from  the  body  of  the  fint  lumbar  vertebra  to  the  transverae  internal 
process  of  the  same  vertebra,  or  likewise  to  the  second,  and  °^*'  P*""* 
crosses  over  the  psoas  muscle.     It  is  named  the  ligamentum 
arcuatum  internum  (arcus  interior^ — Haller).     The  second  and 
broader  fibrous  arch  ^  (ligamentum  arcuatum  externum)  reaches  External 
from  the  outer  extremity  of  the  preceding  (both  being  attached  J^^^J^I 
to  the  same  part,  the  transverse  process),  over  the  quadratus 
lumborum,  to  the  last  rib.     This  band  is  continuous  with  the 
anterior  lamina  of  the  sheath  of  the  muscle  just  mentioned, 
and  is  but  the  upper  margin  of  that  structure  somewhat  in- 

*  They  appear  to  have  been  first  clearly  described  bv  Senac,  ^'  M^m.  sur 
le  Diaphragme,"  in  "  Histoire  de  TAcad.  Royale  des  Sciences/'  1729,  p.  118. 
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Greased  in  thickness.  From  both  these  tendinous  bands  mns- 
cnlar  fibres  take  rise,  and  are  directed  to  the  posterior  part  of 
the  common  centre.  Those  aboTe  the  hut  rib  are  usnaUy  thin, 
and  separated  one  from  the  other  bj  inter-spaces. 

c.  Origin  from  ribs  and  the  ensiform  cartilage.  ^- The 
remaining  muscohir  part  of  the  diaphragm  is  derived  from  the 
inner  snrfiu^  of  the  cartilages,  and  a  little  of  the  osseous  part 
of  all  the  ribs  which  form  the  margin  of  the  thorax ;  viz.  the 
fire  &lse  ribs  and  the  last  tme  one  (with  in  some  instances  one 
other, — the  sixth).  A  nairow  mnscolar  slip  likewise  takes  rise 
from  the  ensiform  cartilage,  and  at  each  side  of  it  there  occurs 
an  intenral  in  which  no  more  than  cellular  membrane  is.  intei^ 
posed  between  the  abdomen  and  thorax,  or  rather  between  the 
proper  lining  membranes  of  those  cavities.  The  extensive  part 
of  the  muscle  derived  from  the  ribs  commences  by  a  senated 
margin,  and  its  angular  processes  are  adapted  to  the  transversalis 
muscle,  whose  edge  is  disposed  in  a  corresponding  manner. 

The  muscular  fibres  proceeding  from  the  several  sources  now 
reviewed  have  various  lengths :  those  situated  at  the  posterior 
and  lateral  part  of  the  thorax  are  the  longest,  those  in  front 
are  much  the  shortest.  They  all  curve  upwards  and  inwards 
to  join  the  central  tendon. 

The  central  tendon  (cordiform  tendon;  phrenic  centre; 
tendo  diaphragmatis ;  centrum  nerveum)  is  a  thin  tendinous 
lamina  or  aponeurosis,  and  is  the  highest  part  of  the  diaphragm. 
Elongated  from  side  to  side,  and  curved  on  itself  at  its  circum- 
ference, the  concavity  of  the  curve  being  directed  back  towards 
the  vertebral  column,  it  consists  of  three  parts  ^  V9  partially  separ- 
ated one  from  the  other  by  indentations.  The  middle  part  is 
described  as  the  largest ;  and  the  left  division,  which  is  elongated 
and  narrow,  is  considered  the  smallest  of  the  three.  From  being 
partially  tripartite,  the  whole  has  been  likened  to  a  trofoil  leaf, 
and  each  part  has  been  named  an  ^^  ala.^  The  tendon  is  in- 
sulated by  the  muscular  portion  of  the  diaphragm,  with  which 
it  is  intimately  connected — the  fibros  of  the  one  being  directly 
continued  into  those  of  the  other.  The  tendinous  fibres  cross 
one  another,  and  are  interwoven  at  various  points  and  in  various 
directions,  and  thus  the  strength  of  this  structure  is  assured. 

Foramina  of  the  diaphragm. — There  are  three  laige  perfora- 
tions for  the  passage  respectively  of  the  aorta,  the  oesophagus, 
and  the  vena  cava,  besides  some  holes  or  fissures,  which  aro 
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small  and  less  regular  than  those. — a.  The  foramen  for  the  aorta  Foram.for 
(liiatus  aorticus)  is  almost  altogether  behind  the  diaphragm,  for  ^^^'^ 
no  more  than  a  few  of  the  tendinous  fibres  of  the  crura  are 
posterior  to  the  vessel.     It  is  lower  than  any  of  the  other  open-  the  lowest; 
ings,  and  is  placed  in  the  middle  line  immediately  in  front  of 
the  bodies  of  the  vertebrce.     The  circumference  is  tendinous,  istendin- 
being  formed  by  the  tendinous  appendices  of  the  crura  and  the  ®"^ 
curved  band  which  connects  them  in  front.     Besides  the  aorta, 
this  opening  transmits  the  thoracic  duct,  and  frequently  likewise 
the  vena  azygos. — b.  The  foramen  for  the  oesophagus**,  higher,  That  for 
and  at  the  same  time  anterior,  as  well  as  a  little  to  the  left  of  ^*i^uiar. 
the  preceding,  is  separated  from  that  opening  by  the  decussating 
fibres  of  the  crura.     It  is  oval  in  form,  and  muscular  in  struc- 
ture; but  in  some  cases  a  small  part,  the  anterior  margin,  will  be 
found  to  be  tendinous,  being  formed  by  the  margin  of  the  central 
tendon. — c.  The  opening  for  the  vena  cava®  (foramen  quadratum)   For  vena 
is  placed  in  the  highest  part  of  the  diaphragm,  in  the  tendinous  ^^S'^jlj^'ja 
centre  at  the  commencement  of  its  right  ala,  or  between  this  and  square  and 
the  middle  one.      Its  form  is  quadrangular,  or  nearly  so,  and 
it  is  bounded  by  four  bundles  of  tendinous  fibres  running  parallel 
with  its  sides. 

Besides  the  foregoing  large  foramina,  there  are  small  per-  Other  small 
forations  through  the  crura  for  the  sympathetic  and  splanchnic  ^°"""* 
nerves  on  both  sides^  and  for  the  vena  azygos  minor  on  the  left 
side.     Moreover,  the  larger  azygos  vein  often  takes  its  course 
through  the  right  cms. 

The  upper  or  thoracic  surface  of  the  diaphragm,  which  is  Upper  surf. 
very  convex  at  its  middle,  and  rises  higher  on  the  right  side  than  ^"^g^^j-^. 
the  left,  is  covered  by  the  pleurae  and  the  pericardium ;    the  cent 
fibrous  layer  of  the  latter  structure  blends  with  the  tendinous 
centre.      And,   in  as  much  as  the  lateral  and  posterior  parts 
of  the  muscle  ascend  very  obliquely  from  their  connexion  with 
the  lower  margin  of  the  thorax,  a  considerable  extent  of  the 
upper  surface  (in  the  situations  now  mentioned)  is  close  to  the 
ribs,  and  is  separated  from  them  only  by  a  thin  portion  of 
lung. — The  lower  surface,  deeply  concave,  is  lined  by  the  peri-  Lower  surf, 
toneum,  and  has  in  apposition  with  it  the  liver,  (which  is  bound  *^®°**^®' 
to  the  diaphragm  by  folds  of  the  peritoneum,)  and  the  stomach, 
the  spleen,  and  kidneys. 


iw*. 
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The  diaphragm  has  received  much  of  the  attention  of  anatomises  at  all 
tiroes,  and  their  descriptioni^  often  contain  expressions  of  their  admirataon  of 
it>»  Ft  met  lire  and  general  dihJMi^ition.    Thes^e  may  be  represented  by  the  words 
of  Spigcliiis,  "  Muf>cu]us  unus  omniwn  fama  celeberrimus  ;"  or  by  those  of 
Haller,  whose  account  of  the  muiK^le  begins  thus,  "  Nobilissimi,  post  cor, 
musculi  Iiifftoriaro  ultimo  loco  reccnsemus,  ut  cam  pro  dignitate  aliqnanto 
Different       fiisius  exponcre  liceat." — The  diapliragm  has  been  described  as  a  digastric 
mtMie*  of       muscle  ;  one  end  of  the  fibres  being  represented  to  be  on  the  vertebra,  the 
the  diaohr     ^^^^^  ^^^  on  the  ribs,  and  the  tendon  interrupting  them  in  the  middle.* — It 
was  likewise  considered  to  be  a  double  muscle,t  and  one  part  was  named 
sufierior,  the  other  inferior ;  the  centra]  tendon  being  the  demarcation  be- 
tween the  two.     The  inferior  part,  that  which  is  connected  with  the  lumbar 
vertebrae,  was  known  as  the  ''musculus  inferior  t.  minor;"  and  in  some 
modem  books  it  is  mentioned  as  the  lumbar  part — ^'  pars  Inmbalis.'* 
I'rculiari-  Tlic  part  of  the  muscle  situated  above  the  last  rib,  which  has  been  men- 

tioned as  often  consisting  of  thin  and  scattered  fibres,  wiU,  in  some  cases, 
be  found  to  be  to  some  extent  fibrous  rather  than  muscular  in  structure. 
The  small  band  from  the  ensiform  cartilage  is  in  some  cases  altogether 
wanting. 

ilc/ioni. —When  the  fibres  of  the  diaphragm  contract,  the  muscle 
descends,  and  becomes  an  inclined  plane,  whose  direction  is  downwards  and 
forwards.  By  these  means  the  abdominal  viscera  are  pressed  against  the 
lower  and  fore  part  of  the  parietes  of  the  cavity,  so  that  the  capacity  of  the 
abdomen  is  diminished  in  proportion  as  the  thorax  is  enlarged.  Should  the 
abdominal  muscles  and  the  diaphragm  be  both  brought  into  action  together, 
the  viscera  will  be  compressed  between  them,  and  forced  towards  the  lower 
part  of  the  cavity,  as  occurs  in  the  expulsive  efforts  of  acooachement,  dec. 
After  a  complete  expiration,  the  upper  surface  of  the  diaphragm  is  on  a 
level  with  the  lower  border  of  the  fourth  rib. 


PERINiKAL    REGION. 

The  history  of  the  muscles  of  this  part  will  most  conveni- 
ently accompany  the  description  of  the  other  structures  of  the 
perinaeum,  with  which  they  are  connected. 

MUSCLES  OF  THE  INFERIOR  EXTREMITY. 

ILIAC    REGION. 

In  the  iliac  fossa,  and  along  the  upper  border  of  the  pelvis, 
we  find  placed  the  iliacus  and  psoas  muscles.     We  need  not 

♦  N.  Stenonis,  "  de  muse,  et  gland,  obscrv.  specimen,"  p.  8. 
t  Gasp.  Dartholini,  *'  Diaphragmatis  structura  nova,"  p.  19. 
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give  any  particular  directions  for  their  dissection,  as  it  is  never 
undertaken  until  the  abdominal  muscles  have  been  examined 
and  the  viscera  removed,  and  then  they  are  at  once  brought 
into  view,  being  merely  concealed  by  the  fascia  iliaca. 

The  psoas  magnus   (figs.    122,';    125,^)    (lumbalis   pra)-  PgoMmagn. 
lumbo-trochantineus ; — "vl/oa,  the  loins)  is  situated  along  the  J^^**!^' 
sides  of  the  lumbar  vertebrse,  the  margin  of  the  pelvis,  and  vert  to 
deeply  at  the  superior  part  of  the  thigh,  extending  from  the  ^*™"" 
last  dorsal  vertebra  to  the  small  trochanter  of  the  femur.     It 
is  thick  and  round  at  the  centre,  and  gradually  diminishes  in  Isfiuifomi. 
size    towards   the   extremities.      The  muscle   arises  from  the  Oiiginfiom 
sidess  of  the  bodies  of  the  last  dorsal  and  of  the  lumbar  ver-  l!!!"^^"- 
tebrse,  with  the  interposed  fibro-cartilages,  also  from  the  anterior  and  trans. 
sur&ce  and  lower  margins  of  the  transverse  processes  of  the  P"^"®** 
last-named  vertebrsd  near  their  base.     With  the  bodies  of  the  Attachment 
bones  the  connexion  is  effected  by  means  of  five  distinct  parts,  ^I^J^**  ^^ 
which  are  each  attached  to  the  upper  and  lower  maigins  of 
the  vertebra  and  the  interposed  fibro-cartilage ; — the  highest  separ.  with 
to  the  neighbouring  margins  of  the  last  dorsal  vertebrsB  and  the  |^^"'"^ 
first  lumbar,  and  the  lowest  to  the  edges  of  the  fourth  and  fifth 
lumbar  vertebrso  with  the  inter-vertebral  substance.     These  at 
tachments  are  connected  by  thin  tendinous  arches,  which  extend 
over  the  middle  of  the  bones  and  cover  the  lumbar  vessels  and 
some   nerves.      From    these   several  attachments   the   muscle 
passes  across  the  brim  of  the  pelvis,  beneath  Poupart's  liga- 
ment, and  ends  in  a  tendon,  which  is  inserted  into  the  pos-  Insertion. 
terior  half  of  the  small  trochanter  of  the  femur.     The  tendon  The  tendon 
is  lodged  at  first  in  the  substance  of  the  muscle,  and  begins  |u]^„|^^ 
to  receive  the  muscular  fibres  near  its  upper  part.     At  a  lower 
point  it  lies  along  the  outer  side  of  the  psoas,  between  it  and 
the  iliacus,  and  receives  the  fibres  of  both  muscles. 

The  muscles  of  opposite  sides  diverge  one  from  the  other  in 
proceeding  downwards,  and  at  the  lower  end  each  is  directed 
backwards  to  reach  its  destination. 

The  posterior  surface  of  the  psoas  muscle  corresponds  above  Paru  be- 

with  the  transverse  processes  of  the  lumbar  vertebrae,  the  lumbar       *^  P*°^ 

plexus  of  nerves,  and  the  quadiatus  lumborum  muscle,  from 

which  last  it  is  separated  by  the  anterior  lamina  of  the  fascia  Sep^r.  fr. 

lumborum;   towards  the  lower  end  it  rests  against  the  ilium  i,y^j^"*iai 

and  the  capsular  ligament  of  the  hip-joint,  a  synovial  mem-  bum. 

2b2 
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brane  being  interposed  ;  in  the  middle  this  Bur&ee  overlays 
a  portion  of  the  pelvic  cavity,  and  the  muscles  of  both  sides 
therefore  limit  the  extent  of  the  inlet  to  the  cavity  in  the 
transverse  direction.  The  anterior  surface,  placed  behind  the 
peritonaeum,  is  in  relation  successively  with  the  diaphragm, 
its  ligamentum  arcuatum  internum,  and  the  renal  vessels,  the 
ureter  and  the  spermatic  vessels.  This  surface  is  covered  by 
the  iliac  fascia,  and,  while  on  the  margin  of  the  pelvis,  it  sup- 
ports the  femoral  artery.  The  inner  border  is  in  contact 
superiorly  with  the  bodies  of  the  vertebrae,  and  with  the  sym- 
pathetic ganglia  resting  on  these.  From  the  middle  of  these 
bones  it  is  separated  by  the  lumbar  arteries,  and  branches  of 
communication  between  the  spinal  and  sympathetic  nerves,  as 
already  stated.  In  the  pelvic  region  the  same  border  is  in 
contact  with  the  iliac  artery ;  and  on  the  thigh,  with  the  pectineus 
muscle,  from  which  it  is  separated  by  the  internal  circumflex 
artery.  Finally,  the  outer  border  of  the  psoas  looks  towards 
the  iliacus  muscle,  from  which  it  is  at  first  separated  by  a  slight 
cellular  interval,  and  then  by  the  anterior  crural  nerve. 

The  upper  extremity  of  the  muscle  is  occasionally  connected  with  the 
head  of  the  last  rib,  or  with  the  upper  margin  of  the  first  lumbar  vertebra 
only.  The  connexion  with  the  transverse  process  of  that  vertebra  is  some- 
times wanting.  A  portion  of  the  fibres  derived  from  the  transverse  pro- 
cesses may  be  found  to  be  distinct  from  the  rest  of  the  muscle  in  its  whole 
course.^(Albinus  and  Meckel.) 


Iliacus.  Iliacus  (fig.^  125,')    (iliacus  intemus, — Spigel.   and  Alb.; 

ilio-trochantineus). — This  muscle  is  situated  in  the  iliac  fossa, 
which  it  fills  up,  and  at  the  upper  and  fore  part  of  the  thigh. 
Expanded  in  the  former,  and  narrowing  in  the  latter  situation. 

Origin.  it  is  somewhat  triangular  in  shape.  It  arises  from  the  fossa 
of  the  ilium,  together  with  the  inner  margin  of  the  crista  of  that 
bone,  as  well  as  its  anterior  border  (the  vertical  part),  including 
the  two  spinous  processes.  Fibres  are  likewise  derived  from  the 
capsule  of  the  hip-joint  and  the  ilio-lumbar  ligament,  in  some 

Fibres  join    instances  likewise  from  the  base  of  the  sacrum.     From  these 

tendon  of  different  sources  the  fibres  pass  down,  and  the  greater  number 
inclining  obliquely  inwards  terminate  in  the  side  of  the  tendon 

some  reach  common  to  this  muscle  and  the  psoas  magnus ;  some  of  them 
are  prolonged  into  the  oblique    line  which  leads   downwards 


femur. 
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from  the  small  trochanter  of  the  femur — the  process  to  which 
the  tendon  is  attached. 

The  iliacus  rests  on  the  ilium  and  the  capsular  ligament  of  Coven  hip- 
the  hip-joint,  a  synovial  membrane  separating  it  to  some  extent  {JUvLburL 
from  this  last,  and   the  margin  of  the  bone.     It  is  subjacent  between. 
to  the  iliac  fascia  and  fascia  lata  of  the  thigh  ;  and  to  its  inner 
side  is  the  psoas  muscle,  the  anterior  crural  nerve  being  inter- 
posed.    In  the  abdomen   the  viscera  of  the  iliac  region  are 
before    the    muscle,    and    some    small   nerves  pass  across   it. 
— The  psoas  and  iliacus,  with,  the  fascia  which  covers  them,  fill  PBoas  and 
up  completely  the   interval   between  Poupart'^s  ligament   and  ^p^^ 
the  margin  of  the  ilium^  from  the  ilio-pectineal  eminence  out-  under  crural 
wards.  ^^- 

This  muscle  is  often  still  named  iliacus  internus,  though  there  is  now  no 
correlative  term  in  use,  no  muscle  being  called  iliacus  extemus.  Several  of 
the  older  anatomists  called  the  pyriformis  by  that  name. — Some  of  the  Peculiari- 
extemal  fibres  of  the  iliacus,  those  derived  from  the  anterior  inferior  spine  *^**"* 
of  the  ilium  close  to  the  rectus  femoris,  are  from  time  to  time  found 
separated  from  the  rest,  even  from  their  origin  to  the  termination  on  the 
femur  below  the  small  trochanter. — The  psoas  and  iliacus  are  so  com- 
pletely united  by  their  common  tendon  that  they  might  be  regarded  as  a 
single  muscle.     They  have  been  so  considered  by  several  anatomists. 

Psoas  parvus  (fig.  125,^)   (prse-lumbo-pubius). — This  long  Psoas  parv. 
and  slender  muscle  is  situated  along  the  anterior  side  of  the 
psoas  magnus.      It  arises  from  the  bodies  of  the  last  dorsal  Origin, 
and  first  lumbar  vertebrae,  with  the  fibro-cartilage  between  them, 
and  soon  ends  in  a  flat  tendon,  which  passes  along  the  anterior  Lies  on 
and  inner  side  of  the  psoas  magnus,  to  be  inserted  into  the  *a^rp«««- 
ilio-pectineal  eminence. — The  muscle  is  covered  at  its  origin  by 
the  diaphragm,  and  rests   in   its   whole  length  on  the   psoas 
magnus.     Its  tendon  is  united  with  the  fascia  iliaca,  and  may  is  connect- 
exercise  some  influence  on  the  tension  of  that  membrane.  ^IL 

The  psoas  parvus  is  most  frequently  absent.     It  was  present  in  no  more  Usually 

than  one  out  of  twenty  bodies  which  M.  Theile*    examined  with  special  ^hsent 

reference  to  the  muscle.    When  present,  it  is  liable  to  many  changes  in  the  Variations 

place  of  origin ;  thus,  it  may  be  connected  only  with  the  first  lumbar  ver-  ^^  origin, 
tebra,  or  with  the  second  and  the  fibro-cartilage  above  it,  and  it  has  been 
observed  to  commence  by  two  parts  or  heads  separated  by  an  int^srval. 

Combined  actions.    The  psoas  and  iliacus,  when  they  take  their  fixed 

*  In  Soemmerring,  op.  ante  citat. 
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point  abovCy  can  bend  tlic  thigh  on  the  pelvis,  and  rotate  the  limb  some- 
what outwards, — ^the  latter  power  being  derived  from  the  direction  of  their 
common  tendon  and  the  mechanical  advantage  given  them  by  the  projection 
of  the  trochanter  minor.  These  muscles  assist  materially  in  maintaining  the 
erect  position  of  the  body,  in  which  case  they  take  their  fixed  point  at  their 
insertion  into  the  femur,  and  then  act  upon  the  pelvis  and  spinal  column, 
drawing  them  forwards  so  as  to  keep  them  erect  upon  the  thighs.  If  this 
action  be  continued,  the  trunk  may  be  bent  forwards  as  in  bowing.  It  is 
scarcely  necesnary  to  add,  that  this  bending  of  the  body  will  be  directly 
forwards  if  the  muscles  of  opposite  sides  act  together,  and  obliquely  to  one 
side  if  they  act  separately. 


GLUTEAL    REGION. 

In  this  space,  which  comprehends  the  posterior  and  external 
surface  of  the  pelvis,  we  find  the  glutei,  and  the  '*  external 
rotator^  muscles  of  the  thigh. 

Distection.  "The  subject  being  placed  in  the  prone  position,  and  the 
abdomen  supported  on  a  high  block,  the  foot  should  be  rotated  inwards,  and 
the  limb  abducted,  in  order  to  put  the  gluteus  on  the  stretch.  An  incision 
may  be  made  through  the  skin,  from  the  coccyx  obliquely  upwards  over  the 
side  of  the  sacrum  and  posterior  spine  of  the  ilium,  and  as  high  as  its  crista; 
from  which  point  draw  another  obliquely  downwards  over  the  great  tro- 
chanter. The  flap  thus  included  should  be  dissected  cleanly  off  the  muscle 
in  the  course  of  its  fibres ;  that  is  to  say,  downwards  and  outwards.  Tlie 
remainder  of  the  skin  which  covers  the  pelvis  may  be  reflected  upwards  and 
outwards,  the  fascia  serving  as  a  guide.  This  will  expose  the  tensor  vaginsB 
femoris  and  part  of  the  gluteus  medius.  The  rest  of  the  latter  can  be  seen 
only  when  the  gluteus  maximus  is  detached.  To  effect  this,  let  its  lower 
border  be  drawn  a  little  forwards,  and  the  scalpel  be  inserted  beneath  it,  so 
as  to  raise  it  from  the  sciatic  ligament,  and  so  successively  from  the  side  of 
tlie  coccyx,  sacrum,  and  ilium,  proceeding  from  below  upwards.  When 
the  muscle  is  detached,  and  turned  down  on  the  femur,  the  external  rotators 
and  gluteus  medius  come  into  view,  and  require  little  further  dissection.  As 
the  gluteus  medius  covers  the  third  muscle  of  that  name,  the  easiest  mode 
of  reflecting  it  is  by  cutting  through  its  tendinous  insertion,  and  drawing  it 
upwards.  The  external  rotators  should  be  attentively  examined,  more  par- 
ticularly the  two  obturator  muscles.  The  internal  one  cannot  be  fully  seen 
until  the  pelvis  is  divided ;  but  the  direction  of  its  two  parts,  and  the  pecu- 
liar appearance  presented  by  its  tendon,  where  it  slides  over  the  ischium, 
can  be  observed  by  cutting  it  across  near  its  insertion,  and  reflecting  it 
outwards. 

Glut.maz.         Gluteus    maximus    (fig.  123,^)    (gluteus  magnus,  — Alb. ; 
ilio-sacro-femoralis).— -This  is  a  very  laige  musculat  mass  ;  and 
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its  great  size  is  characteristic  of  man,  being  Fig.  I23.t  S>"  dunu;- 

connected  with  the  power  be  has  to  main-  ^^'^  "^ 

tain  the  trunk  in  a  line  with  the  lower 

limbs.      It  is  placed  at  the  back  part 

of  the  pelvis,  extending  from  it  to  the 

outer  and  upper  part  of  the  thigh,  and 

it  forma  the  prominence  of  the  nates.* 

The  great  gluteal  muscle  artMt  from  the  Oi^n. 

posterior  fifth  of  the  crista  of  the  ilium, 

and  the  irrf^ular  rough  sur&ce  subjacent 

to  that  part :  from  the  lateral  tubercles  on 

the  posterior  surface  of  the  sacrum  :  from 

the  posterior  sacro-iliac  ligament  and  the 

side  of  the  coccyx.    From  this  extenBi?e 

origin  the   fibres   of  which  the   muscle 

consists  pass  downwards  and  outwards, 

and  terminate  as  follows:  — the  lower  inaauinia 

fibres  are  inserted  into  the  femur   (be-  fcmir. 

tween  the  vastus  exteraus  and  adductor 

magnus)  on  the  rough  line  or  irregular 

ridge  (as  it  to  some  extent  is  in  cases  of 

large  musculax  development)  which  lies 

between  the  base  of  the  great  tiochauter  and  the  linea  aspera. 

The  upper  and  larger  part  of  the  muscle  ends  in  a  thick  tendi-  Urgcrpart 

nous  structure,  which  covers  the  great  trochanter,  and  joins  ^jia'i'au 

with  the  fascia  lata  of  the  thigh. — The  fleshy  fibres  geneislly  Fibm  po- 

are  parallel  one  with  the  other,  and  they  are  aggregated  into  ijnJ'^ 

large  bundles  separated  by  cellular  membrane  and  fat ;  and 

thus  the  muscle  is  characterized  by  a  more  than  usually  coarse 

appearance. 

The  muscle  is  covered  by  a  thin  elongation  of  the  fiiscia  lata. 
The  upper  border  is  firmly  connected  with  the  gluteus  mediuB 
by  that  membrane ;  the  lower  one  (the  longest),  which  is  free, 


*  Hence  the  name  "  glutcuB"  npplicd  lo  the  muscles  in  this  si . .. 
DutvTut,  the  nales. — RioUinua  wriltB  the  name  of  the  mueclea  "  glou 

t  The  superficial  muscles  of  tlie  left  thigh  un  its  posterior  aspect.  1. 
Gluteus  maximiis.  2.  Part  of  glutcuH  incdius.  3.  Vastus  cxternus.  4. 
Qrocilis.  9.  Biceps  femoris,  the  long  hcadi  and  6,  the  short  head.  7. 
Semi-tendinoMU.     8.  Scmi-membrauoBUS. 
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Parta  When  the  muscle  is  separated  from  its  enperior  coonexioDS  and 

'™™''^        reflected  downwards,    it   will   be  found  that  ite   inner  Buriace 
covers  (besides  the  parts  with  which  it  is  connected)  the  gluteus 
medius,  the  gluteal,  sciatic,  and  pudic  vessels  and  nerves,  the 
external  rotator  muscles,  the  great  sciatic  nerve,  the  trochanter 
major,  and  the  tuberosity  of  the  ischium,  with  the  muscles 
Synovial       arising  from  it. — Between  the  tendon  and  the  great  trochanter 
"^^         of  the  femur  are  placed  two  or  three  synovial  burste,  or  a  single 
multilocular  sac  of  large  size.     A  bursa  is  also  beneath  it  on  the 
tendon  of  the  vastus  eitemus,  and  another  on  the  tuber  ischii. 
aiui.in«i.!  The  gluteus  medim  (fig. 

Fig.  124.*  123^2.    fig.  124,')   (ilio-tm- 

chanterens  major)  is  situated 
on  the  external  surface  of  the 
pelvis,  partly  covered  by  the 
preceding  muscle,  partly  by 
the  integument  and  fascia. 
itiiin-  Broad,  and,  as  it  were,  radi- 

"  "^^'  ating  at  its  upper  part,  it  be- 

comes narrow  and  thick  at  the 
Orij(in,  lower  extremity.      It  arise* 

by  short  aponeurotic  fibi«s 
from  an  elongated  sur&ce  of 
the  ilium,  which  is  broader 
behind  than  in  front,  and  is 
bounded  by  the  outer  margin 
of  the  crista  (its  anterior  four- 
fr.  domun  fidhs),    the   superior   curved 

''"'  line  on  the  dorsum,  and  the  line  which  marks  the  extent  of  the 

nndbKio.    gluteus  maximuB  on  the  bone.     Numerous  fibres  likewise  take 
■origin  from  the  dense  fascia  which  covers  the  muscle  in  front  of 
Fibnacon-    the  gluteus  maximus.     The  fleshy  fibres  descending  from  the 
""**■  different  parts  of  this  broad  sur&ce  of  origin  proceed  in  different 

-directions,  (obliquely  backwards,  obliquely  forwards,  and  verti- 

•  Tlie  gluteus  muximua  having  bi>cn  removed,  the  deep  muscles  on  the 
jioBlerior  surface  of  the  pelvis  have  been  brouglit  into  view  ;  and,  by  the  re- 
moval of  ihe  perineum  and  the  pelvic  viaccra,  the  anterior  part  of  trie  pelvis 
is  seen  from  Iwhind  covered  by  the  obturstor  Intcmus. 

1.  Gluteus  mcd jus.  2.  Pyriformis.  3.  Ocmell us  superior.  4.  Qemellus 
inferior,  fl.  Obturator  inlernus,  0.  (JuadrutuB  fcraoris.  7.  Tendon  of 
oblurstor  e;  ' 
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cally,)   and  converge   on  a  fibrous  expansion,  which  becomes 
narrowed  into  a  thick  tendon.     This  (the  tendon)  is  inserted  The  tendon, 
into  the  outer  surface  of  the  great  trochanter  on  a  prominent  Jjj,j^**^ 
line  which  crosses  that  process  obliquely  forwards  and  down- 
wards.    It  is  separated  by  a  synovial  bursa  from  the  upper  part  Synoyial 
of  the  trochanter.  ^'™- 

The  gluteus  medius  covers  the  third  gluteal  muscle,  with  the  Parts  ad- 
branches  of  the  gluteal  vessels  and  nerve.    Its  anterior  border  is  i^^^^ 
blended  with  the  gluteus  minimus,  and  is  connected  with  the 
special  tensors  of  the  fascia  lata ;    and  the  posterior  border  is 
close  to  the  pyriformis,  the  gluteal  artery  being  interposed. 

The  gluteus  minimus  (ilio-trochantereus  minor),  the  third  Glut  min.; 
and  smallest  of  the  gluteal  muscles,  is  placed  under  the  gluteus 
medius,  which  must  be  removed  to  bring  it  into  view ;  and,  like 
that  muscle,  it  is  triangular  or  fan-shaped,  the  fibres  converging  »  hn- 
from  a  broad  surface  of  origin  on  the  pelvis  to  a  narrow  place  of  ■°*P«^' 
insertion  on  the  femur.     It  arises  from  all  that  space  on  the  Origin 
dorsum  ilii  between  the  superior  curved  line  and  the  inferior  ^^gf^ 
one,  which  runs  at  a  short  distance  above  the  brim  of  the  aceta- 
bulum.    A  small  part  is  likewise  derived  from  the  margin  of 
the  sciatic  notch  for  a  short  space  further  back  than  the  gluteus 
medius.     The  fibres  approach  one  another;  they  descend  and  Fibres  con- 
terminate  on  an  aponeurotic  expansion,  which  covers  the  muscle  ^^^' 
towards  its  lower  end,  and  that  structure  narrows  into  a  tendon,  Tendon, 
which  is  inserted  into  a  portion  of  the  upper  margin  and  the  JjJ^™*^' 
anterior  part  of  the  great  trochanter. 

Between  this  muscle  and  the  preceding  one  are  placed  a  large  Parts  oyer 
part  of  the  gluteal  vessels  and  nerve,  and  a  small  portion  is  ^^"^d«^^* 
covered  by  the  pyriformis,  where  it  extends  farther  back  than 
the  gluteus  medius.     The  anterior  margin  blends  with  the  last-  Blends  with 
named  muscle,  and  the  posterior  part  of  the  tendon  is  often  8i«*-™«^ 
joined  with  that  of  the  pyriformis. — A  synovial  bursa  is  in-  Synoyial 
terposed   between    the    tendon    (its    anterior   part)    and    the  ^^*'**- 
trochanter. 

Actions. — Tlie  glutei  act  alternately  on  the  femur  and  pelvis,  according  Actions 
as  the  one  or  the  other  becomes  relatively  their  fixed  point  of  attacluncnt.   **f  gluteal 
All  three  act  as  abductors ;  the  anterior  fibres  of  the  gluteus  medius  and 
minimus  draw  the  trochanter  forwards,  the  posterior  backwards,  giving  it  a 
slight  rotatory  motion.     The  gluteus  maximus  is  a  powerful  abductor,  and 
by  the  direction  of  its  fibres  is  calculated  to  draw  the  femur  backwards,  at 
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the  same  time  that  it  rotates  the  whole  limb  outwards  if  it  be  kept  extended. 
When  the  thighs  become  the  fixed  points,  these  muscles  act  on  the  pelvis. 
The  great  glutei  draw  it  backwards,  and  maintain  it  and  the  body  in  the 
erect  position  ;  in  this  they  are  assisted  by  the  seroi-tcndinosus,  semi-mem- 
branosus,  and  biceps  of  each  side,  which  act  on  the  tuberosities  of  the  ischia, 
and  draw  them  downwards,  so  as  to  elevate  the  fore  part  of  the  pelvis.  The 
gluteus  medius  and  minimus  are  chiefly  called  into  action  in  progression, 
and  in  standing  on  one  leg  ;  they  draw  the  pelvis  towards  the  femur,  which 
is  fixed,  and  by  this  action  counterbalance  the  weight  of  the  trunk,  and 
maintain  it  erect  on  the  limb.  This  alternation  of  action  of  the  muscles  of 
opposite  sides  during  progression,  gives  to  the  pelvis  that  rotatory  motion  so 
perceptible  in  those  who  walk  irregularly,  and  which  is  strikingly  evident  in 
females,  in  consequence  of  the  great  breadth  of  the  pelvis. 

External  The  '*  external  rotator "*'  muscles  form  a  group  by  themselves, 

rotatort.       being  placed  deeply  at  the  back  of  the  pelvis.     They  are  the 
pyriformis,  two  gemelli,  two  obturators,  and  quadratus  femoris. 

Disteciion. — Most  of  these  are  exposed  by  the  removal  of  the  gluteus 
maximus.  The  origin  of  the  obturator  intemus  and  pyriformis  cannot  be 
seen  until  the  pelvis  is  opened. 

Pyrifbrmia,        The  pyriformts  (fig.  124,^)  (pyramidalis ;  iliacus  extern  us; 
in  pelvis       sacro-trochantereus)  is  situated  at  first  within  the  pelvis  at  its 
^i^u'^^^   posterior  part,  and  afterwards  behind  the  hip-joint,  extending 
from  the  anterior  surface  of  the  sacrum  through  the  great  sacro- 
sciatic  notch  to  the  great  trochanter  of  the  femur ;  and,  as  in  this 
course  it  gradually  decreases  irom  a  considerable  size  to  a  small 
Origin.         tendon,  the  muscle  has  the  shape  its  name  implies.     It  ariscsj 
by  three  fleshy  and  tendinous  digitations,  from  the  second,  third, 
and  fourth  divisions  of  the  sacrum,  interposed  as  it  were  be- 
tween the  anterior  sacral  foramina ;  a  few  fibres  are  also  derived 
from  the  inner  surfiice  of  the  ilium,  near  its  lower  curved  border 
(the  sacro-sciatic  notch),  and  from  the  sacro-sciatic  ligament. 
From  these  attachments  the  muscle  passes  out  of  the  pelvis  by 
Tendon        the  great  sacro-sciatic  notch,  becoming  gradually  narrow,  and 
baertion       following  nearly  a  horizontal  course,  and  is  itiserted  into  the 
withothen.  posterior  border  of  the  great  trochanter  by  a  rounded  tendon, 
whose  fibres  are  blended  with  those  of  the  gemelli  and  often 
with  the  gluteus  minimus. 
Parts  ad-  Within  the  pelvis  the  pyriform  muscle  is  placed  behind  the 

jacent  in      gciatic  plexus  of  nervcs,  the  internal  iliac  vessels,  and  the  rectum 

pelvu  and  ^  '  ,  . 

out  of  that    (the  last  more  especially  at  the  leftside).     Outside  the  pelvis 
^^^J'         one  surfiice  rests  on  the  ischium  and  the  fibrous  capsule  of  the 
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bip-joint,  the  other  is  covered  by  the  gluteus  maximus.     Its 
upper  border  is  parallel  with  the  gluteus  medius,  from  which  it 
is  separated  by  the  gluteal  vessels  as  they  emerge  from  the 
pelvis;    and  the  lower  border  is  a  little  above  the  gemellus 
superior,  the  interval  being  occupied  by  the  great  sciatic  nerve, 
the  sciatic  and  pudic  arteries,  and  nerves. — A  small  synovial  SynoTinl 
bursa  is  interposed  between  the  tendon  at  its  termination,  and    ^'^^ 
that  of  the  gluteus  medius. — The  separation  always  existing  at  Mucle  in 
its  points  of  origin  sometimes  continues  to  be  apparent  even  ^1^^^^^ 
after  the  muscle  has  passed  out  by  the  pelvis :  when  this  is  the  Sdat  nenre 
case,  the  interval  gives  passage  to  one  of  the  divisions  of  the  ^^^'  P*^^ 
great  sciatic  nerve. 

The  obturator  internus  (fig.  124,^),   (sub-pubio-trochante-  Obtnrjnter. 
reus,)  like  the  preceding  muscle,  is  partly  lodged  within   the  ^j^^  ^^ 
pelvis,  (and  this  is  much  its  lai^est  portion,)  partly  also  over  bdiindhip- 
the  posterior  aspect  of  the  hip-joint.     From  the  anterior  sur-  ^^ 
fiice  of  the  pelvis,   which  it  covers   to  a  large  extent,  it   is 
directed  outwards,  and,  having  escaped  from  the  cavity,  turns 
forwards  to  the  femur,  with   which    it   is  connected   through 
the  medium  of  a  narrow  tendon.      The  two  portions  of  the  Different 
muscle  have  therefore  different  directions ;    and  the  angle  be-  pj^**"  ° 
tween  them,  or  turning  part,  is  supported   by  the  small   sci- 
atic notch  of  the  ischium. 

The  internal  obturator  muscle  arises  from  the  obturator  mem-  Origin, 
brane,  together  with  the  fibrous  arch  which  protects  the  obtu- 
rator vessels  and  nerve  in  passing  by  the  muscle :  from  likewise 
the  broad  flat  surface  of  the  ischium  external  to  the  membrane, 
as  far  as  the  sciatic  notch,  and  upwards  to  the  brim  of  the 
pelvis.      The  fleshy  fibres  from  this  extensive  surface  are  re- 
ceived within  the  pelvis  on  four  or  five  tendinous  bands,  and  by 
this  arrangement  the  muscle  becomes  narrowed  before  emerging 
from  the   cavity.     The  tendinous  bands  turn  over   the  small  Tendinous 
notch  of  the   ischium,    which  is  grooved,    and    covered  with  ^t^no^tch 
caililage,   lubricated  with  a   synovial   bursa.      In   proceeding  ofiachiam. 
forward,  the   fibrous   processes  soon    unite  into  a  single  ten-  ^^^ 
don  ;   and   this,   passing  horizontally  onward,  is  inserted  into 
the  fossa  beneath  the  upper  margin  of  the  great  trochanter, 
and  in  connexion  with  the  gemelli. 

In   the  pelvis   this   muscle  is  covered   by  the  pelvic  and  Fascia  and 
obturator  fascia,  and  is  crossed   by  the   internal  pudic  artery  ^^j^'^ 
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Is  crossed 
by  Bciat. 
nerve; 

is  on  capsule 
of  hip-joint. 

Synovial 
bursa;. 


GemellL 


Superior; 
inferior. 


They  join 
tend,  of  ob- 
tur.  intern. 


Parts  ad- 
jacent. 


and  nerve;  and  the  same  surface  forms  the  outer  boundary 
of  the  ischio-rectal  fossa.  The  tendon,  having  united  to  it 
on  each  side  the  gemelli,  is  covered  by  the  gluteus  maxi- 
mus,  and  is  crossed  by  the  great  sciatic  nerve.  It  is  in  con- 
tact with  the  capsule  of  the  hip-joint.  —  There  are  usually 
two  synovial  bursas  connected  with  the  tendinous  part  of  the 
muscle.  One  has  been  already  referred  to,  as  occurring  be- 
tween it  and  the  surface  of  bone  over  which  it  turns.  The 
other,  of  much  smaller  size,  is  elongated  and  narrow,  and  is 
in  contact  with  the  tendon  where  it  rests  against  the  fibrous 
capsule  of  the  hip-joint.  In  some  instances  the  two  are  con- 
tinuous one  with  the  other,  and  form  but  a  single  sac. 

The  gemelli  (gemini ;  ischio-trochanterei)  are  two  small  nar- 
row fasciculi,  consisting  chiefly  of  fleshy  fibres  extended  hori- 
zontally at  each  side  of  the  tendon  of  the  obturator  intemus ; 
and  they  are  named  from  their  relative  position.  The  superior 
one  (gemellus  superior ^  fig.  1S4,^),  which  is  the  smaller,  arises 
from  the  spine  of  the  ischium  ;  the  inferior  (gemellus  inferior  *) 
takes  origin  from  the  upper  and  back  part  of  the  tuberosity  of 
the  same  bone.  Passing  outwards,  they  join  with  a  tendon  of 
the  internal  obturator  muscle  placed  between  them,  in  some 
instances  covering  and  concealing  it  from  view,  and  are  inserted 
with  that  tendon  into  the  fossa  under  the  upper  margin  of  the 
great  trochanter  of  the  femur.  A  part  of  the  fibres  end  on  the 
tendon  of  the  obturator,  and  this  is  especially  the  case  as 
regards  those  of  the  superior  muscle. 

One  of  the  gemelli  is  immediately  below  the  pyriformis ;  the 
other  is  parallel  with,  and  close  to,  the  quadratus  femoris,  and 
at  its  termination  is  in  contact  with  the  tendon  of  the  obturator 
extemus  muscle.  With  other  parts  they  have  the  same  imme- 
diate connexions  as  the  part  of  the  obturator  intemus  which 
they  enclose.  They  partly  cover  the  synovial  bursse  connected 
with  that  muscle. 


Names.  The  obturator  muscles  were  so  named,  because  of  closing  or  covering  the 

thyroid  foramen.*  The  internal  muscle  was  likewise  named  "Marsupia- 
lis,'*  or  "  Bursalis/'  from  having  connected  with  it  a  synovial  bursa,  which 
is  perhaps  more  than  usually  distinct. 


♦  "  Proptcrca  quod  foramen  ossium  pubis  principiis  suis  obturent."  Spi- 
gelius,  **  De  h.  corp.  fabr."  lib.  iv.  cap;  22. 
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The  gcmclli  might  well  be  considered  with  the  older  anatomists*  as   Gemelliare 
appendages  to  the  obturator,  with  which  they  are  blended.     From  their  con-   appendages 
nexion  with  its  synovial  bursa  they  were  regarded  by  some  authors  as  the 
muscular  "marsupium"  of  that  muscle  .f — The  gemellus  superior  is  often 
very  small,  and  in  some  cases  is  altogether  absent. 

The  quadratus  femoris  (tuber-ischio-trochantereus)  (fig.  124,  Quadr.  fe- 
^)  succeeds  immediately  to  the  muscles  last   described,  inter-  ^j^^/^b^ 
veiling  between  them  and  the  adductor  magnus,  and  extending  low  pre- 
from  the  ischium  to  the  great  trochanter  of  the  femur.     It  is  *^®"™8- 
short,  flat,  and  square  in  shape ;  and  from  this  last  circumstance 
its  name  is  taken. 

The  fibres  arise  from  the  external  curved  border  of  the  tuber  origin, 
ischii,  and,  proceeding  horizontally  outwards,  are  inserted  into  inaertion. 
the  lower  part  of  the  posterior,  and  outer  part  of  the  great 
trochanter,  on  a  slight  ridge  which  terminates  on  that  leading  to 
the  linea  aspera.  The  line  of  insertion  of  this  muscle  may 
properly  be  called  linea  quadratic  to  distinguish  it  from  the 
inter-trochanteric  line  ;  the  latter  being  oblique  in  its  direction, 
the  former  vertical. 

This  muscular  plane  has  an  admixture  of  tendinous  fibres  at 
its  attachments.     It  is  covered  by  the  same  parts  as  the  muscles  Paru  over 
immediately  above  it,  and  likewise,  to  a  small  extent,  by  the  *°  ^  ®^' 
origin  of  the  semi-membranosus  muscle.      On  removing  it,  the 
outer  part  of  the  obturator  extemus  is  brought  into  view. 

The  obturator  extemus  (sub-pubio-trochantereus  extemus)  Obtur. 
(fig.  124,^)  is  triangular  in  shape,  and  is  placed  very  deeply,  ®**®™- 
extending  horizontally  from  the  anterior  surface  of  the  pelvis  to 
the  trochanteric  fossa  of  the  femur,  which  it  reaches  by  passing 
behind  the  hip-joint.      To  expose  its  origin  requires  the  re-  Deeppoai- 
moval  of  the  muscles  placed  in  front  and  to  the  inner  side  of  ^^^' 
the  thyroid  foramen,  viz.    the  psoas,  iliacus,  pectineus,  adductor 
longus,  and  brevis ;  and  the  tendon  is  shown  by  the  removal  of 
the  gluteus  maxirous  and  quadratus  femoris. 

The  muscle  arises  from  the  rami  of  the  os  pubis  and  ischium,  Origin. 
as  far  as  the  margin  of  the  thyroid  foramen,  and  from  about 
half  the  surface  of  the  obturator  membrane.     From  this  exten- 
sive origin   the  fibres  pass  outwards,  converging  to  a  tendon. 


*  f.  g.  Vesalius,  "  Oper."  p.  414. 

t  Among  others,  Spigelius,  loc.  cit# ;  Cowper,  "  Myot.  Reform. 


"  §  156. 
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Insertion. 


Action  of 
extern,  rota- 
ton,  power- 
fill. 


Intern,  rotar 
ton,  fiaeble. 


Action  of 
former 
changed 
by  flexion 
of  limbi 


which  is  directed  behind  the  neck  of  the  femur,  to  be  inserted 
into  the  trochanteric  fossa,  beneath  the  inferior  gemellus. — The 
immediate  connexions  of  the  obturator  eztemus  with  other 
muscles  are  sufficiently  stated  above.  The  obturator  nerve  lies 
on  its  upper  part. 

Actions. — The  transverse  direction  of  these  muscles,  and  their  mode  of 
insertion  into  the  trochanter,  together  with  the  great  mechanical  advantage 
afforded  them  by  the  length  of  the  cervix  femoris,  enables  them  to  act 
powerfully  in  rotating  the  thigh,  and  therefore  the  whole  limb,  outwarda. 
In  position,  direction,  and  action,  they  are  analogous  to  the  muscles  which 
pass  from  the  dorsum  of  the  scapula  to  the  great  tuberosity  of  the  humerus ; 
the  latter,  however,  are  nearly  equalled  in  strength  by  their  antagonist,  the 
sub-scapularis.  But  the  external  rotators  of  the  tliigh  are  very  feebly  op- 
posed by  the  tensor  vagin»  femoris,  and  the  anterior  fibres  of  the  gluteus 
medius,  which  alone  act  directly  in  rotating  the  limb  inwards,  if  we  except 
the  semi-tendinosus,  which  may,  under  some  circumstances,  co-operate  in 
this  action.  If  the  femur  be  bent  on  the  pelvis,  the  line  of  direction  of 
these  muscles  nearly  coincides  with  the  axis  of  the  bone ;  their  power  of 
rotation  then  ceases,  but  they  may  in  a  slight  degree  become  abductors ;  at 
least  this  may  be  said  of  the  pyriformis,  both  from  its  direction  and  point  of 
insertion. 


AKTEKIOR    FEMORAL    REGION. 

At  the  fore  part  of  the  thigh,  we  find  immediately  beneath 
the  skin  and  fascia  these  muscles,  viz.  the  tensor  vaginae  femo- 
ris, sartorius,  rectus,  vastus  extemus  and  intemus,  crureus. 

Dissection. — To  expose  the  fascia  lata : — In  the  first  place,  let  the  knee  be 
slightly  bent, — ^the  limb  rotated  outwards  and  supported  on  a  block.  And, 
as  in  this  position  the  course  of  the  femoral  artery  is  indicated  by  a  line 
extended  from  midway  between  the  anterior  superior  spine  of  the  ilium  and 
the  pubic  symphysis  to  the  lower  border  of  the  patella,  the  first  incision 
through  the  skin  should  be  made  to  the  same  extent,  and  in  the  same  direc- 
tion. In  order  to  reflect  the  integuments  with  facility,  a  second  incision 
may  be  made  transversely  at  the  junction  of  the  upper  with  the  middle  third 
of  the  thigh  ;  and,  finally,  another  in  the  same  direction  at  the  junction  of 
the  middle  with  the  lower  third :  this  marks  the  termination  of  the  femoral 
artery.  The  flaps  of  skin  thus  formed  are  to  be  dissected  back,  so  as  to 
expose  the  fascia  lata.  This  membranous  investment  should  be  attentively 
examined  in  its  entire  extent,  particularly  at  the  upper  part ;  the  differences 
of  texture  and  thickness  which  it  presents  in  different  parts  should  also  be 
carefully  noted. 

7b  expose  the  muscles : — In  prosecuting  the  dissection,  in  order  to  expose 
the  muscles  on  the  fore  part  of  the  thigh  (and  it  is  with  these  the  dissection 
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usually  commences),  nothing  more  is  necessary,  after  the  skin  has  been  re- 
moved, than  to  pinch  up  the  fascia  with  the  blades  of  the  forceps,  divide  it 
with  your  scalpel,  and  reflect  it  from  above  downwards,  in  the  direction  of 
the  fibres  of  each  muscle.  After  the  sartorius  and  rectus  have  been  dissected 
in  their  entire  length,  and  their  attachments  and  relations  attentively  exa- 
mined, the  former  may  be  cut  across  in  the  middle,  and  the  parts  drawn 
aside ;  the  latter  too  may  be  divided  near  its  origin,  and  turned  down  on  the 
leg.  The  triceps  extensor  is  thus  brought  fully  into  view,  so  that  its  three 
parts  (the  two  vasti  and  the  crureus)  may  be  inspected  successively,  at  the 
same  time  that  it  is  considered  as  a  whole.  The  muscle,  in  fact,  may  be 
compared  to  a  hollow  splint,  encasing  the  anterior  and  lateral  surfaces  of  the 
shaft  of  the  femur,  leaving  unoccupied  only  the  linea  aspera  and  its  bifur- 
cations (superior  and  inferior). 

To  detach  the  vasti : — ^A  perpendicular  incision  may,  in  the  next  place,  be 
made  through  the  muscle,  extending  from  one  extremity  to  the  other  over 
the  middle  of  the  femur.  If  the  margins  of  the  incision  be  drawn  aside,  a 
clear  view  will  be  obtained  of  the  manner  in  which  the  fibres  pass  to  be 
implanted,  by  so  many  separate  points,  into  the  surface  of  the  bone.  Hold- 
ing the  border  of  the  incision  tense,  and  with  the  blade  of  the  scalpel  placed 
in  the  horizontal  position,  the  muscle  may  be  detached  from  the  bone  in- 
wards as  far  as  the  insertion  of  the  adductors,  and  outwards  to  the  attach- 
ment of  the  gluteus  maximus,  and  the  short  head  of  the  biceps,  so  as  to 
denude  the  front  and  sides  of  the  thigh-bone.  Having  proceeded  so  far,  cut 
from  within  outwards  through  the  vasti^  so  as  to  detach  them  altogether. 
When  this  is  done,  the  two  parts  thus  separated  may  be  turned  down  on 
the  leg,  still  left  connected  with  the  patella. 

By  these  measures  we  shall  bring  into  view  the  inferior  attachments  of 
the  next  set  of  muscles  (adductors),  which  would  otherwise  lie  in  a  great 
degree  concealed. 

Before  the  extensors  are  detached  and  reflected,  the  form  and  boundaries 
of  the  opening  for  the  femoral  vessels  should  be  attentively  examined,  as  the 
vastus  intemus  constitutes  a  part  of  it ;  nor  should  the  fiiscia  be  omitted 
which  passes  from  the  latter  muscle  to  the  adductors,  covering  the  vessels. 

The  tensor  vagina  femoris, — Alb.  (musculus  fasciae  latse ;  Tensor  ya- 
membmnosas  ;  ilio-aponeurosi^femoralis)  (fig.  1S5/)  is  situated  ff»»^«°»<>r' 
at  the  upper  and  outer  part  oF  the  thigh,  extending  obliquely 
downwards,  outwards  and  backwards,  from  the  anterior  superior 
spinous  process  of  the  ilium  for  some  space  below  the  great  tro- 
chanter. The  muscle  is  elongated  and  flat,  and  it  is  broader  at 
the  lower  than  at  the  upper  extremity.  It  arises  by  aponeurotic 
fibres  from  the  external  surface  of  the  anterior  superior  spinous 
process  of  the  ilium,  between  the  gluteus  medius  \  and  the 
sartorius^,  and  terminates  below  the  great  trochanter  of  the 
femur,  its  fleshy  fibres  being  received  between  two  laminso  of 
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Parte  id-  the  foscia  lata,  into  which  they  are  thus  inserted. — The  external 
juiniiig.  sur&ce  of  the  muscle  is  covered  by  a  layer  of  the  fascia  lata ; 
the  internal  one  is  separated  by  another  process  of  the  same 
membrane  from  the  rectus  femoris  and  the  vastus  eitemus. 
Its  anterior  border  is  at  first  close  to  the  sartorius  ;  but  lower 
down  it  diverges,  and  leaves  an  angular  interval  occupied  by 
the  rectus  femoris.  The  posterior  border  is  for  some  way  ap- 
plied to  the  gluteus  medius,  and  is  connected  with  it  at  its 
origin ;  but  lower  down  these  muscles  are  separated  by  an 
interval. 

Aetiont. — As  its  name  imports,  llic  direct  action  of  thisnmsclc  is  to  render 
the  fascia  tense,  anil  thereby  essiEt  the  other  miuclcs.  If  this  effort  be  far- 
ther continued,  the  obliquity  of  ita  direction  will  enable  it  to  rotate  the  whole 
limb  inwnriU,  provided  the  other  muscles  remain  quiescent.  In  the  erect 
position,  by  taking  its  fixed  point  below,  it  will  act  on  the  pelvis. 
Swtoriut,  Sartorius  (fig.  125,'^)  (ilio-prse-tibia- 

Fib™»  ^'S-  '2S.*  lis.)      This  flat,  narrow  muscle  extends 

nny  other  inner  and  fore  part  of  the  tibia,  and  its 

""*^ ''  fibres  are  longer  than  those  of  any  other 

muscle  in  the  body.  It  aritts,  by  ten- 
dinous fibres,  from  the  curved  margin 
of  the  ilium,  between  its  anterior  supe- 
rior and  inferior  spinous  processes,  and 
from  the  former  point  of  bone  ;  and  is 
inserted,  by  an  expanded  aponeuTosis, 
into  the  upper  and  inner  side  of  the 
Change!  of  tibia,  just  below  its  tuberosity.     In  this 

direction.  ^^^^  course  the  muscle  is  directed  over 

the  anterior  part  of  the  thigh,  obliquely 
inwards  in  the  upper  third,  then  verti- 
cally at  the  inner  aspect  of  the  limb  M 
far  as  the  knee,  and  below  this  it  turns 
obliquely  forwards  to  its  place  of  attach- 
Tendon  c«-  ment.     The  tendon  of  insertion,  broad 

,^^.,0^,  and  expanded,  covers  those  of  the  graei- 

and  gracili*.  [jg  goJ  semi-tendinosus  (a  synovial  bursa 

being  interposed),  and  sends  off  an  ex- 
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pansion  which  strengthens  the  fascia  of  the  leg,  by  becoming 
identified  with  it. 

The  sartorius  is  covered  only  by  the  fascia  lata  and  integu-  Parts  adj»- 
ment.  It  covers  the  iliacus,  psoas,  and  rectus  femoris  muscles,  ^^^ 
the  femoral  vessels,  the  adductor  longus,  adductor  magnus, 
vastus  intern  us,  gracilis,  and  semi-tendinosus  muscles.  Its  in- 
ternal border  and  the  adductor  longus  form  the  sides,  and 
Poupart'^s  ligament  the  base,  of  a  triangular  space  on  the  upper 
third  of  the  thigh,  through  the  centre  and  apex  of  which  the 
femoral  artery  passes. 

The  name  of  this  muscle  has  been  taken  from  the  influence  ascribed  to  it   Name  of 
on  the  position  of  the  limb  peculiar  to  tailors.     It  appears  to  have  been   muscle, 
first  introduced  by  Spigelius.* 

As  the  direction  the  sartorius  takes  inwards  varies  in  different  cases,  the   Direction 
position  at  which  it  covers  the  femoral  artery  (the  most  important  practical   '^*"®*' 
point  in  the  anatomy  of  the  muscle)  is  by  no  means  constant.     In  some 
cases  it  crosses  inwards  so  speedily  as  to  be  placed  over  the  vessel  at  a  com- 
paratively short  distance  from  Poupart's  ligament.t 

Quadriceps  extensor  cruris  (Soemmerring). — The  mass  of  the  Quadriceps, 
extensor  muscles  of  the  leg,   which  is  distinguished   by  this 
general  name,  is  of  very  large  size,  and  covers  the  whole  of  the 

anterior  and  lateral  surfaces  of  the  thigh-bone.     It  is  connected  Is  undirid- 

with  the  tibia  by  tendinous  structure,  which  is  undivided  and  e^d^Vut^^' 

common  to  the  whole  mass ;  but  the  upper  extremity  is  sepa-  upper  part 

rated  into  parts  or  heads,  which  are  more  or  less  distinct  one  ^  *^^     ' 

from  the  other.     One  of  the  heads  has  no  direct  connexion  with  One  part  not 

the  femur.     It  reaches  from  the  ilium  to  join  with  the  other  ^iJJ'tour. 
divisions  of  the  muscle  near  the  patella,  having  a  straight  course 
between  these  points  over  the  fore  part  of  the  thigh ;  and  hence 

is  named  "  rectus  femoris."*'     The  other  divisions  of  the  quadri-  Others  co- 

ceps  are  in  immediate  connexion  with  the  femur,  covering  it  I^rtfJ^^^f 

from  the  trochanters  to  the  condyles,  except  on  the  linea  aspcra  that  bone. 
and  the  intervals  between  the  lines  which  extend  from  it  towards 

don  of  psoas  parvus.  3.  Part  of  iliacus.  4.  Gluteus  medius.  6.  Tensor 
fascisB  latas.  6.  Sartorius.  7.  Rectus  femoris.  8.  Vastus  externus.  9. 
Vastus  intemus.  10.  Gracilis.  11.  Pectineus.  12.  Adductor  longus. 
13.  A  small  portion  of  adductor  magnus. 

*  "  Quem  ego  Sartorium  musculum  vocare  soleo,  quod  sartores  eo  maxime 
utantur,  dum  cms  cruri  inter  consuendum  imponunt." — Spigelius,  "  De  h. 
Corp.  fabr."  1.  4,  c.  23. — Riolanus  named  the  muscle  "  longus  sive  sutorius.^^ 

t  This  point  is  illustrated  in  the  work  on  Arteries  before  quoted,  plate  74, 
figure  4. 
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the  upper  and  lower  ends  of  the  bone.  The  portion  laid  on 
the  outer  side  of  the  bone  is  named  ^'  vastus  extemus  ;'*^  that  on 
the  inner  side,  *'  vastus  internus  ;''^  these  names  being  derived 
from  the  large  number  of  the  muscular  fibres  and  the  position 
they  occupy.  Another  part  placed  on  the  anterior  surface  of 
the  femur  is  named  "  crureus."  This  (last),  it  will  however  be 
found,  is  really  not  separable  from  the  vastus  internus. 

a. — The  rectus  femoris  (ilio-rotuleus, — Cowper)  (fig.  125,^) 
is  situated  in  front  of  the  thigh,  and  is  extended  in  a  straight 
line  from  the  pelvis  to  the  patella — whence  the  name.  It  arises 
by  two  tendons,  one  of  which  embraces  the  anterior  inferior 
spinous  process  of  the  ilium;  the  other,  the  ^^ reflected^**  part 
or  tendon,  turns  outwards,  and  is  attached  above  the  brim  of 
the  acetabulum.  The  tendons  unite  at  an  angle,  and  then 
spread  out  into  an  aponeurosis  from  which  fibres  arise.  The 
muscle  gradually  increases  in  breadth  and  thickness  towards  its 
middle,  from  which  it  again  diminishes  towards  its  lower  part; 
the  fleshy  fibres  ending  in  another  tendinous  expansion,  which 
gradually  narrows,  and  is  inserted  into  the  patella  in  conjunction 
with  the  triceps  extensor.  The  muscle  tapers  from  the  middle 
to  both  ends;  and  the  fibres  are  disposed  in  two  sets,  united 
at  acute  angles  along  the  middle  line,  from  which  they  pass  oflT 
obliquely,  diverging  to  the  borders.  From  this  arrangement, 
which  resembles  that  of  the  lateral  fibriliss  of  a  quill  or  feather, 
the  muscle  is  said  to  be  penniforro.  The  fibres  of  the  superior 
tendon  run  down  a  considerable  way  on  the  fore  part  of  the 
muscle ;  those  of  the  inferior  tendon  are  prolonged  upon  its 
posterior  aspect. 

The  anterior  surface  of  the  rectus  is  covered  in  all  its  extent 
by  the  fascia  lata,  except  a  small  portion  superiorly,  where  it  is 
overlaid  by  the  tensor  vaginse  femoris,  iliacus,  and  sartorius 
muscles  (the  reflected  tendon  is  covered  by  the  gluteus  mini- 
mus). By  the  posterior  surface  the  muscle  is  in  contact  with 
the  fibrous  capsule  of  the  hip-joint  and  the  vastus  extemus 
and  crureus. 

b. — Vastus  extemus  (venter  extemus, — Soemmerring). — This 
is  the  largest  part  of  the  muscle.  It  arises  by  an  extensive  apo- 
neurosis, which  is  attached  to  the  base  of  the  great  trochanter  at 
its  anterior  aspect,  and  on  a  well-marked  horizontal  ridge  on 
the  outer  side ;  likewise  to  the  line  or  ridge  extended  between 
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the  trochanter  and  the  linea  aspera,  as  well  as  to  the  linea  aspera 
itself  (its  outer  margin).  The  aponeurosis  thus  connected 
spreads  over  the  muscle,  and  gives  origin  to  a  very  large  number 
of  muscular  fibres.  To  these  are  added  others,  which  spring 
from  the  inter*muscular  fibrous  layer  attached  to  the  line  of  the 
femur,  reaching  between  the  linea  aspera  and  the  external 
condyle;  and  the  whole  end  in  a  large  tendinous  expansion, 
which  is  laid  on  the  deeper  surface  of  the  muscle  towards 
its  lower  end.  This  tendinous  structure  becoming  narrowed  is 
fixed  to  the  patella,  and  joins  with  the  other  parts  of  the  gene- 
ral extensor  muscle.  The  fibres  vary  in  direction, — the  highest 
are  perpendicular,  the  lowest  nearly  horizontal,  and  the  rest 
gradually  pass  from  one  of  those  courses  to  the  other. 

The  vastus  extemus  is  covered  to  a  small  extent  by  the  Structures 
rectus,  and  the  special  tensor  of  the  fascia  lata ;  and  the  rest  lies  „„^^f  j^^^ 
immediately  beneath  that  membrane — the  thickest  (external)  ^^' 
part  of  it.      The  muscle  conceals,  in  part,  the  crureus;  and 
some  large  branches  of  the  external  circumflex  artery  are  like- 
wise beneath  it. 

c.  d. — Vastus  internus  and  crureus  (venter  intemus  and  venter  Vastus  in- 
posterior, — Soemmerring). — There  is  no  real  separation  between  cmreus^are 
the  parts  which  are  distinguished  by  these  names.     Their  posi-  not  separ- 
tion  on  the  bone  and  the  disposition  of  the  tendon  at  the  lower 
end  alone  serve  to  make  the  distinction. — The  vastus  interims^  Vast-intern. 
which  occupies  the  inner  aspect  of  the  femur,  increases  con- 
siderably in  thickness  towards  its  lower  end.    It  arises  by  a  small  Origin, 
aponeurosis  from  the  line  running  downwards  to  the  linea  aspera 
of  the  femur,  on  the  inner  side,  close  to  the  small  trochanter ; 
from  the  linea  aspera  on  its  inner  margin ;  and  from  the  fibrous 
partition  attached  to  the  line  extended  between  the  linea  aspera 
and  the  inner  condyle  in  connexion  with  the  tendon  of  the 
adductor  magnus.     From  this  extensive  line  of  origin,  and  like-  Tendon  of 
wise  from  the  inner  surface  of  the  bone,  the  fibres  proceed  *""*'^**"- 
downwards  and  outwards  in  directions  necessarily  varying,  and 
are  received  on  the  tendon  of  insertion,  which  is  for  the  most 
part  on  the  anterior  surface  of  the  muscle.     The  tendon  termi- 
nates by  joining  with  the  like  structures  from  the  other  divi- 
sions of  the  extensor  muscle  in  the  neighbourhood  of  the  patella. 
— The   crureus  (seu   femoreus, — Cowper). — To  this  head  is 
assigned  the  muscular  structure  arising  on  the  anterior  surface 
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of  the  femur,  jrom  the  line  between  the  trochanters  to  within  a 
couple  of  inches  of  the  patella.  The  tendon  in  which  the  fibres 
terminate  inferiorly  is  laid  on  their  anterior  sur&ce,  and  has, 
therefore,  a  different  position  with  respect  to  the  muscular  sub- 
stance from  the  tendon  in  which  the  vastus  intemus  ends. 

The  vastus  intemus  is  covered  by  the  fascia  lata  and  the 
sartorius,  and  is  in  contact  at  its  inner  side  with  the  femoral 
vessels.  The  inner  border  is  connected  with  the  tendons  of  the 
adductor  muscles.  The  crureus  is  covered  by  the  rectus  muscle, 
and  partly  by  the  vastus  extemus.  Its  lower  end  lies  on  the 
synovial  membrane  of  the  knee-joint. 

Subcrureus, — Under  this  name  is  described  a  small  band  of 
muscular  fibres,  which  extends  from  the  anterior  surface  of  the 
femur  to  the  upper  part  of  the  synovial  membrane  of  the  knee- 
joint,  on  which  it  ends  in  scattered  fibres.  This  little  muscle  is 
placed  beneath  the  crureus,  (hence  the  name  applied  to  it,)  and 
in  some  cases  it  is  united  with  that  muscle.  It  is  not  unfre- 
quently  double,  or  consists  of  two  separate  bundles. 

The  tendons  of  insertion  of  the  different  parts  of  the  great 
extensor  muscle  above  described  are  joined  together  at  the  lower 
end  of  the  thigh,  (constituting  the  whole  a  single  muscle,)  and  are 
attached  to  the  patella,  or  more  properly  continue  downwards  to 
be  fixed  to  the  anterior  tuberosity  of  the  tibia.  The  patella  is 
contained  in  the  tendon ;  and  the  part  of  the  tendinous  structure 
below  that  bone,  consisting  of  thick  longitudinal  fibres,  is  named 
the  ligament  of  the  patella  (ante,  p.  226).  Moreover,  an  aponeu- 
rotic lamina  is  extended  at  each  side  of  the  patella  from  the 
vasti  to  the  upper  extremities  of  the  tibia  and  fibula.  The 
fibrous  structure  on  the  outer  side  is  strengthened  by,  and  for 
the  most  part  is  derived  from,  the  fascia  lata,  which  is  very  re- 
sistent  in  that  situation.  The  tendinous  structure  covers  the 
knee-joint. 

By  most  French  anatomists  the  vasti  and  crureus  are  described  apart  from 
the  rectus  as  a  three-headed  muscle,  and  the  name  "  triceps  crural"  is  ap- 
plied to  the  mass  (sec  Sabatier,  Gavard,  Boyer,  &c.) ;  though  that  name 
had  been  assigned  to  the  adductors  by  several  anatomical  writers,  and  even 
by  one  eminent  authority  in  France  (Winslow). 

Actions. — The  most  ordinary  action  of  the  foregoing  muscles  is  to  extend 
the  leg  upon  the  thigh,  which  they  arc  enabled  to  do  by  their  connexion 
with  the  patella  and  its  ligament,  the  latter  being  inserted  into  the  tibia. 
The  immediate  action  of  the  sartorius  is  to  bend  the  leg  upon  the  thigh. 
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If  the  leg  be  fixed,  as  in  the  standing  posture,  the  extensor  muscles,  taking 
their  fixed  point  below,  will  act  upon  the  femur  and  keep  it  perpendicularly 
on  the  condyles  of  the  tibia,  so  as  to  counteract  the  influence  of  the  weight 
of  the  body,  which  tends  to  flex  the  knee  as  well  as  the  other  articulations. 
The  rectus  and  sartorius  assist  materially  in  maintaining  the  erect  position 
of  the  body,  for  instance,  when  we  stand  on  both  legs,  for  they  act  on  the 
pelvis  and  draw  it  forwards,  so  as  to  keep  it  fixed  and  upright  on  the  femur ; 
in  this  they  become  assistants  to  the  psoas  and  iliacus.  It  may  be  observed 
tliat  the  oblique  direction  of  the  sartorius  enables  it  to  give  a  slight  rotatory 
motion  to  the  pelvis  when  we  stand  on  one  leg,  by  drawing  the  spinous 
process  downwards  and  inwards. 

INTERNAL    FEMORAL    REGION. 

Along  the  inside  of  the' thigh  we  find  the  following  muscles, 
viz.  the  gracilis,  pectineus,  adductor  longus,  adductor  brevis  and 
niagnus.  The  pectineus  at  its  origin  is  rather  at  the  fore  part 
of  the  limb,  but  at  its  insertion  it  lies  to  the  inner  side. 

Dissection, — To  expose  the  muscles  of  this  group,  nothing  more  is  required, 
after  examining  the  extensor  muscles,  than  to  remove  the  fascia  from  the 
inner  and  fore  part  of  the  thigh.  The  direction  and  attachments  of  the 
adductor  longus,  running  obliquely  from  the  angle  of  the  os  pubis  to  the 
middle  of  the  thigh,  are  at  once  obvious.  The  gracilis,  too,  will  be  observed 
running  along  its  inner  border.  If  the  thigh  be  abducted,  the  fibres  of  these 
muscles  will  be  rendered  tense,  and  their  dissection  facilitated. 

When  proceeding  with  the  dissection,  the  adductor  longus  may  be  severed 
from  its  superior  attachment,  and  drawn  downwards  on  the  femur.  In  doing 
this,  its  posterior  surface  will  be  observed  to  be  connected  to  the  adductor 
magnus  for  a  little  way  before  their  fibres  reach  the  bone.  The  pectineus, 
lying  to  the  outer  side  of  the  adductor,  may  in  the  next  place  be  examined, 
and  reflected  after  the  same  manner,  which  will  bring  into  view  the  adductor 
brevis  and  the  obturator  extemus. 

Whilst  these  measures  are  being  executed,  both  surfaces  of  each  muscle 
shoiUd  be  dissected,  or,  in  other  words,  all  the  cellular  tissue  connected  with 
them  should  be  removed  by  successive  strokes  of  the  knife,  the  edge  being 
carried  in  the  course  of  the  fibres ;  and  when  their  attachments,  external 
conformation,  and  structure  have  been  thus  fully  made  out,  each  of  them 
may  be  again  restored  to  its  place,  that  their  mutual  relations  and  bearings 
may  be  reconsidered.  It  is  usual  to  direct  that  muscles,  more  especially 
the  long  ones,  should  be  divided  in  the  centre,  and  the  two  portions  reflected. 
But  if  this  precept  be  followed,  it  will  be  observed  that  students  seldom 
examine,  with  any  degree  of  accuracy,  the  points  of  attachment  of  muscles, 
without  a  precise  knowledge  of  which  it  is  quite  impossible  to  reason  cor- 
rectly on  their  actions  and  uses.  When  a  student  is  performing  the  dissec- 
tion of  the  limb  for  the  first  time,  it  may  be  well  if  he  confine  his  attention 
to  the  muscles,  observing  merely  the  general  outline  of  the  vessels  and  their 
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Origin. 
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It  close  to 
fascia,  ex- 
cept tendon. 


PectineuB. 


Origin. 


Insertion. 


Parts  adja- 
cent. 


branches  ;  after  which  they  may  all  be  dissected  away,  in  order  to  obtam  an 

uninterrupted  view  of  the  muscles  in  their  whole  extent. 


The  gracilis  (fig.  125/^  fig.  123/)  (pubio-pra-tibialis)  is 
situated  along  the  inner  side  of  the  thigh,  extending  from 
the  OS  pubis  and  its  ramus  to  the  inner  and  upper  part  of  the 
tibia.  The  muscle  is  flat  and  thin  ;  broad  at  its  upper  extremity, 
narrow  and  tapering  at  the  lower.  It  arisea  by  a  thin  aponeu- 
rosis from  the  body  of  the  os  pubis,  close  to  its  symphysis  (the 
lower  half  of  its  depth),  also  from  the  border  of  its  ramus ;  and 
is  inserted  by  a  tendon  (which  is  at  first  round,  but  afterwards 
becomes  flat)  into  the  inner  side  of  the  tibia,  close  below  its 
tuberosity,  on  the  same  plane  with  the  semi-tendinosus,  and 
under  the  expanded  tendon  of  the  sartorins.  Tbe  direction  of 
the  muscle  is  vertical,  but  at  the  lower  extremity  it  inclines 
forwards  to  the  point  of  attachment. 

The  inner  surface  of  this  slender  muscle  is  covered  by  the 
&scia  lata,  except  a  small  part  inferiorly,  where  it  is  overlapped 
by  the  sartorius ;  the  external  rests  against  the  adductor  longus, 
adductor  magnus,  and  semi-membranosus,  the  knee-joint,  and 
its  internal  lateral  ligament. 

The  pectineus  (fig.  125,*^)  (pectinalis, — Douglas;  pubio* 
femoialis)  is  situated  at  the  superior  and  fore  part  of  the  thigh, 
and  is  extended  from  the  horizontal  branch  of  the  os  pubis  (its 
upper  surface)  to  the  posterior  and  inner  aspect  of  the  femur. 
Flat  and  nearly  quadrangular  in  form,  it  arises  from  the  ilio- 
pectineal  line,  with  the  surface  in  front  of  it,  between  the  emi- 
nence of  the  same  name  and  the  spine  of  the  os  pubis,  and  is 
inserted  into  the  line,  which  connects  the  smaller  trochanter  to 
the  linea  aspera  of  the  femur,  immediately  below  the  united 
attachment  of  the  psoas  and  iliacus  muscles.  In  its  course 
downwards,  the  muscle  inclines  outwards,  and  backwards,  and 
opposite  the  smaller  trochanter  turns  on  itself,  so  that  the 
anterior  surface  looks  somewhat  outwards.  It  consists  of  fleshy 
fibres,  except  at  the  attachments,  the  lower  of  which  is  aponeu*- 
rotic,  and  the  upper  one  slightly  so. 

The  pectineus  is  in  contact,  by  the  anterior  surface,  with  the 
fascia  lata  and  femoral  vessels ;  by  the  posterior  surface,  with 
the  obturator  vessels  and  nerves,  and  the  external  obturator  and 
adductor  brevis  muscles;  by  the  outer  border  with  the  psoas 
magnus,  by  the  inner  border  with  the  adductor  longus. 
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The  adductor  longus  (^g.  125f^^)  (adductor  primus  ;  pubio-  Adductor 
femoralis),  situated  on  the  same  plane  with  the  preceding  mus-    °"^"** 
cle,  is  flat,  irregularly  triangular,  and  extends  obliquely  from 
the  anterior  and  upper  part  of  the  os  pubis  to  the  middle  of  the 
linea  aspera  of  the  femur.     It  arises  by  a  tendon  from  the  fore  Origin. 
part  of  the  tuberosity  of  the  pubes,  and  a  small  portion  of  the 
body  of  the  same  bone,  and  is  inserted  into  the  middle  third  of  Insertion. 
the  linea  aspera,  between  the  vastus  in  tern  us  and  the  adductor 
magnus.     Between  these  points  it  is  directed  downwards,  with 
an  inclination  outwards,  and  backwards.     And  the  fleshy  fibres 
commencing   by  a  tendon   end    in   an  aponeurosis  inferiorly. 
From  the  aponeurosis  several  fibres  are  detached,  which  unite 
with  those  of  the  adductor  magnus. 

The  muscle  is  covered  by  the  fascia  lata,  the  sartorius,  and  Structures 
femoral  vessels;   the  posterior  surface  rests  on  the  two  other     J®""°8- 
adductor  muscles.    The  external  border  is  parallel  with  the  pec- 
tineus  (a  small  portion  of  the  adductor  brevis  being  observable 
behind  and  between  them) ;   the  inner  border,  which  is  much 
the  longer,  is  in  apposition  with  the  gracilis. 

The  adductor  brevis  (adductor  secundus ;   sub-pubio-femo-  Adductor 
ralis)  lies  behind  the  two  preceding  muscles.     Its  form  is  nearly  pj^^ing?*^ 
triangular,  being  thick  and  narrow  at  its  upper  part,  but  gradu- 
ally becoming  broader  and  thinner  towards  its  insertion.     It 
arises  by  a  narrow  origin  from  the  external  surface  of  the  os  Origin. 
pubis,  and  is  directed  obliquely  backwards  and  outwards,  to  be 
inserted  (by  a  tendon)  into  the  oblique  line  leading  from  the  Insertion, 
lesser  trochanter  of  the  femur  to  the  linea  aspera,  immediately 
behind  the  insertion  of  the  pectineus. 

The  short  adductor  is  in  contact,  by  the  anterior  surface,  with  Adjacent 
the  pectineus  and  adductor  longus ;  by  the  posterior,  with  ^^^' 
the  adductor  magnus ;  by  the  external  border,  with  the  obtu- 
rator extemus,  and  the  tendon  of  the  psoas  and  iliacus ;  by  the 
inner  border,  with  the  gracilis  in  part  of  its  extent,  the 
rest  being  concealed  between  the  two  other  adductors.  It  is 
pierced  by  some  of  the  perforating  branches  of  the  profunda 
artery. 

Adductor  magnus  (ischio-femoralis).— This  very  large  muscle  Adductor 
is  situated  deeply  at  the  posterior  and  inner  part  of  the  thigh, —  ^^gnus. 
hence  but  a  few  of  its  fibres  ^^  can  be  seen  in  this  view ;  and  it  tion. 
extends  from  the  tuberosity  and  ramus  of  the  ischium  to  the 
whole  length  of  the  linea  aspera  of  the  femur,  and  to  the  inner 
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condyle.  It  arises  from  the  ramus  of  tlie  os  pabis  and  that  of  the 
ischium,  also  from  the  border  of  the  tuberosity  of  the  latter  bone. 
The  muscular  fibres  diverge  from  their  origin,  somewhat  like 
the  ribs  of  a  fan  from  their  central  pivot ;  those  from  the  os 
pubis,  shorter  than  the  rest,  pass  transversely  outwards,  and  are 
inserted  into  the  rough  line  prolonged  from  the  linea  aspera 
directly  upwards  ;  others  pass  with  varying  degrees  of  obliquity 
downwards  and  outwards,  to  be  inserted  into  the  whole  length 
of  the  linea  aspera,  and  a  small  part  of  its  internal  bifurcation, 
where  they  end  in  a  pointed  process  ;  finally,  some  of  the  fibres 
descend  almost  vertically,  forming  the  inner  border  of  the  mus- 
cle, and  terminate  in  a  rounded  tendon,  which  is  inserted  into 
the  tuberosity  on  the  inner  condyle  of  the  femur.  The  muscle 
thus  presents  two  parts ;  one,  a  flat  broad  plane,  inserted  into 
the  linea  aspera,  and  forming  a  septum  between  the  anterior  and 
posterior  muscles  of  the  thigh :  the  other  being  the  elongated 
part  which  goes  to  the  condyle ;  and  between  them  an  angular 
interval  is  left  for  the  transmission  of  the  femoral  vessels  back- 
wards into  the  popliteal  space.  This  muscle  forms  the  greater 
part  of  the  muscular  structure  at  the  inner  side  of  the  thigh. 
The  fleshy  substance  is  arranged  in  large  and  .easily  separable 
bundles ;  it  is  connected  by  tendinous  fibres  with  the  pelvis, 
and  ends  on  the  femur  in  a  broad  aponeurosis  and  the  tendon 
already  noticed. 

The  superior,  or  shortest  border,  of  the  adductor  magnus  is 
parallel  with  and  close  to  the  quadratus  femoris ;  the  internal, 
or  longest  border,  is  covered  by  the  fascia  lata,  the  gracilis,  and 
sartorius  ;  the  external  border  (its  femoral  attachment)  is  inter- 
posed between  the  two  other  adductors  and  the  vastus  intemus, 
which  lie  in  front  of  it,  and  the  gluteus  maximus,  and  short  head 
of  the  biceps,  which  separate  it  from  the  vastus  extemus.  The 
posterior  surface  is  covered  by  the  great  sciatic  nerve  and  ham- 
string muscles ;  the  anterior  by  the  sartorius,  the  adductor  brevis 
and  longus,  and  the  femoral  vessels.  The  anterior  surface  of 
the  muscle  is  intimately  blended  with  the  adductor  longus  before 
it  reaches  its  insertion ;  it  also  sends  off  an  aponeurosis,  which 
passes  in  front  of  the  femoral  vessels,  and  becomes  blended  with 
the  vastus  intemus ;  finally,  its  prolonged  portion  is  intimately 
connected  with  the  last-named  muscle.  The  interval  left  be- 
tween the  two  parts  of  this  muscle  for  the  passage  of  the  femoral 
vessels  is  triangular  in  its  form,  and  fleshy  and  tendinous  in  its 
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structure,  v^lien  viewed  from  behind ;  but  at  its  anterior  aspect  it 
is  altogether  tendinous  in  its  entire  extent,  and  oval  in  its  form. 

Actions. — These  are  the  direct  adductors  of  the  femur,  and  their  force  Actions  of 
must  be  considerable,  both  from  their  strength  and  number.  As  the  linea  adductor 
aspera  projects  from  the  shaft  of  the  bone,  the  adductors  are  removed  pro- 
portionally from  its  axis,  and  so  are  enabled  to  rotate  it  outwards,  thus 
conspiring  with  a  distinct  class  of  muscles,  the  external  rotators.  If  the 
whole  limb  be  in  the  extended  position,  they  will  draw  it  inwards,  the 
gracilis  assisting.  The  femur  is  bent  on  the  pelvis  by  the  action  of  the 
pectineus  (and  slightly  by  the  adductor  longus  and  brevis),  thus  conspiring 
with  the  psoas  and  iliacus.  When  the  lower  extremities  are  firmly  fixed  on 
the  ground,  these  muscles  contribute  to  maintain  the  body  in  the  erect 
position,  by  taking  their  fixed  point  below,  and  thence  acting  on  the  pelvis. 
If  this  effort  be  continued,  the  pectineus  and  adductor  longus  may  be  made 
to  flex  the  pelvis  on  the  femur,  by  drawing  the  os  pubis  downwards. 

POSTERIOR    FEMORAL    REGION. 

At  the  back  of  the  thigh  are  placed  the  three  long  flexor 
muscles  of  the  leg^  viz.  the  biceps,  semi-tendinosus,  and  semi- 
membranosus. They  are  immediately  subjacent  to  the  skin  and 
&scia,  except  at  their  superior  attachment. 

The  dissection  of  this  group  should  follow  that  of  the  muscles  in  the  glu- 
teal region.  From  the  middle  of  the  incision  made  along  the  fold  of  the 
nates,  or,  what  will  answer  just  as  well,  from  opposite  the  middle  point  be- 
tween the  tuber  ischii  and  the  great  trochanter,  carry  an  incision  through 
the  skin  straight  down  along  the  back  of  the  thigh  and  popliteal  space,  so  as 
to  mark  out  the  median  line  of  both.  Let  this  extend  to  about  tliree  inches 
below  the  flexure  of  the  knee-joint,  and  be  there  bounded  by  a  transverse 
incision  five  or  six  inches  in  length.  Make  a  similar  transverse  incision  at 
the  union  of  the  middle  with  the  lower  third  of  the  thigh.  Now  with  your 
forceps  pinch  up  the  angles  of  these  flaps  of  skin,  and  carefully  dissect  them 
off  the  subjacent  fascia,  which  you  will  recognise  as  a  smooth  shining  mem- 
brane. Examine  this  carefully  in  its  whole  extent.  At  the  lower  part  of 
the  thigh  you  will  see  it  stretched  tightly  across  from  side  to  side,  covering 
an  angular  space  (popliteal  space,  or  the  ham  in  popular  language),  enclosed 
by  the  flexor  or  ham-string  muscles,  viz.,  those  which  you  are  now  about  to 
examine.  Make  an  incision  through  the  fascia  from  above  downwards,  along 
the  middle  of  this  space  ;  bound  it  above  and  below  by  two  transverse  cuts. 
Pinch  up  the  flaps  of  iascia  tightly,  and  dissect  them  off  the  muscles,  and 
so  proceed  downwards  to  their  insertion  into  the  tibia  and  fibula :  continue  the 
same  process  upwards,  until  you  expose  the  muscles  in  their  entire  extent. 

The  attachments  of  the  scmi-membranosus  require  attention.  To  gain  a 
clear  view  of  them,  the  muscle  may  be  cut  across  in  the  ham  and  drawn 
down,  when,  by  holding  it  tense,  one  set  of  fibres  will  be  observed  to  pass 
along  the  inner  tuberosity  of  the  tibia,  another  obliquely  behind  the  joint. 
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whilst  the  third  goes  perpendicularly  downwards,  which,  after  being  fixed  to 
the  posterior  surface  of  the  tuberosity  of  the  tibia,  sends  a  dense  fascia 
over  the  popliteus  muscle,  which  is  ultimately  continuous  with  the  deep 
fascia  of  the  leg. 

Biceps  Biceps  femoris  (biceps  flexor  cruris ;  ischio-fcmoro-perone- 

emons.        ^lis). — This  muscle  is  situated  at  the  posterior  part  of  the  thigh, 
and  consists  superiorly  of  two  parts.     These  extend,  one  from 
the  ischium  (the  long  head),  the  other  from  the  femur  (short 
head),  and  unite  to  terminate  on  the  fibula.     The  long  head 
LoDghead.    (fig.  123/)  arises^  by  a  tendon  common  to  it  and  the  semi-ten- 
dinosusy  from  the  upper  and  back  part  of  the  tuberosity  of  the 
Short  head,  ischium, — the  femoral  portion®,  (or  short  head,)  from  the  linea 
aspera  of  the  femur,  between  the  adductor  magnus  and  vastus 
extemus  muscle,  nearly  as  high  up  as  the  insertion  of  the  glu- 
teus maximus.     The  fibres  of  the  former  end  on  an  aponeurosis 
which  covers  the  lower  part  of  the  muscle.     This  aponeurosis 
likewise  receives  the  muscular  substance  of  the  short  head,  and 
is  then  narrowed  into  a  tendon  which  is  inserted  into  the  head 
iniert.  to     of  the  fibula.     Moreover,  the  tendon,  whilst  being  attached, 
tibia.   °       separates  into  two  portions,  which  embrace  the  external  lateral 
ligament  of  the  knee-joint ;   and  one  of  these  passing  forwards 
is  inserted  into  the  tibia.    An  expansion  is  likewise  given  oflT, 
which  strengthens  the  fascia  of  the  leg. 
Paruadjar         This  muscle  is  covered  by  the  gluteus  maximus  and  fascia 
^° '  lata.     In  front  it  lies  against  the  semi-membranosus,  the  sciatic 

nerve,  and  adductor  magnus,  and  inferiorly,  the  gastrocnemius, 
with  the   external  articular  arteries.     The   peroneal   nerve  is 
to  the  inner  side. 
Semi-tcnd.        The  semi-tendxnosiis^  (fig.  123,^)  (ischio-prse- tibialis)  is  situ- 
ated at  the  posterior  and  inner  part  of  the  thigh.     It  arises 
from  the  posterior  part  of  the  tuber  ischii,  close  to  the  inner 
Joined  with  side  of  the  biceps,  and  continues  to  arise  from  the  tendon  of 
or^n.         ^^^^  muscle  for  three  inches  lower  down,  somewhat  in  the  same 
way  as  the  coraco-brachialis  does  from  the  biceps  of  the  ann. 
Tendon        A  little  bclow  the  middle  of  the  thigh  it  ends  in  a  long  round 
"  °"^*        tendon,  from  the  length  of  which  the  muscle  is  named.     The 
tendon,    after   passing   on   the    semi-membranosus  along    the 
inner  side  of  the  popliteal  space,  is  reflected  forwards,  to  be 
Insertion,     inserted  into  the  inside  of  the  upper  part  of  the  tibia,  below  its 
tuberosity,  where  the  tendon  is  on  the  same  plane,  and  below 
that  of  the  gracilis — both  being  under  cover  of  the  sartorius. 
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The  semi-tendinosus,  except  where  it  is  slightly  overlapped  Adjacent 
by  the  biceps,  is  covered  by  the  fascia  lata ;  the  anterior  sur&ce  P**^"- 
rests  on  the  semi-inembranosus  in  the  greater  part  of  its  extent; 
towards  its  termination,  it  runs  beside  the  knee-joint. 

Semi-membranosus  (fig.  128,®)  (ischio-poplito-tibialis). — This  Semi-incB»- 
muscle  arises  from  the  posterior  part  of  the  tuberosity  of  the  ^™**»"«- 
ischium,  in  front  of  the  biceps  and  semi-tendinosus  and  behind  p^dhig*' 
the  quadratus   femoris,   and  is  inserted  by  three  portions,  of  inMrtionin 
which  the  middle  one  is  fixed  to  the  tibia,  behind  its  inner  ^^"^l^^^ 
tuberosity,  and  sends  an  expansion  which  covers  the  popliteus 
muscle  ;  the  internal  portion  passes  forwards  under  the  internal 
lateral  ligament,  and  is  inserted  along  the  side  of  the  inner  tu- 
berosity of  the  tibia ;  the  third,  broad  and  expanded,  is  re- 
flected backwards  and  upwards  behind  the  joint,  and  is  inserted 
into  the  external  condyle  of  the  femur,  becoming  identified  with 
the  ligamentum  posticum  (fig.  128,^).     The  muscle  begins  by 
a  strong  flat  tendon  which  spreads  out  to  give  origin  to  short 
and  very  numerous  fleshy  fibres,  and  these  are  directed  obliquely 
downwards  to  another  aponeurosis  which  is  narrowed  into  the 
tendon  of  insertion. 

It  is  in  contact  by  the  posterior  surface  with  the  biceps,  semi-  Parte  &d- 

tendinosus,  and  fescia  lata;  by  the  anterior  surface  with  the  J***""*** 

quadratus  femoris,  adductor  magnus,  the  popliteal  artery,  inner 

head  of  the  gastrocnemius  and  knee-joint ;  by  the  inner  border 

with  the  gracilis  and  fascia  lata  ;  by  the  outer  border  with  Che 

sciatic  nerve.     This  muscle  forms  the  larger  part  of  the  inner 

boundary  of  the  popliteal  space. — At  the  upper  end  it  is  sepa-  Synovial 

rated  from  the  conjoined  origin  of  the  two  preceding  muscles    *"**• 

by  a  synovial  bursa. 

Combined  actioni, — These  are  usually  called  the  ham-string  muscles^  as 
they  enclose  the  ham,  or  space  at  the  posterior  aspect  of  the  knee-joint ;  the 
biceps  being  placed  at  its  external  side,  the  other  two  at  the  internal. 
Their  direct  action  is  that  of  flexing  the  leg  on  the  thigh,  and  this  they  do 
directly  backwards,  when  they  conspire  in  their  action ;  but  if  they  be 
made  to  act  alternately,  the  leg  will  be  rotated  slightly  inwards  or  outwards  ; 
the  latter  motion,  however,  can  only  take  place  in  the  semi-flexed  position  of 
the  limb.  In  the  standing  posture,  these  muscles,  by  taking  their  fixed 
point  below,  will  act  on  the  pelvis  so  as  to  prevent  its  flexion  forwards  ;  and, 
if  the  effort  be  continued,  they  will  draw  it  directly  backwards,  and  com- 
mence that  series  of  muscular  actions  observable  in  tumbling  and  other  feats 
of  activity,  in  which  the  body  is  thrown  backwards  so  as  to  form  an  arch. 
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MUSCLES  OF   THE   LEG. 

ANTERIOR    TIBIO-FIBULAR    REGION. 

In  the  interval  between  the  tibia  and  fibula  we  find  three 
long  muscles,  viz.  tibialis  anticus,  extensor  proprius  pollicis, 
and  extensor  communis  digitorum. 

Dissection.  To  expose  the  fascia, — The  subject  being  placed  on  its  back, 
bend  tlic  knee  and  place  under  it  a  high  block,  so  that  the  leg  should  form 
an  inclined  plane  ;  turn  the  foot  inwards,  and  fix  it  in  that  position.  Now, 
make  an  incision  through  the  skin,  beginning  above  at  the  middle  point,  be- 
tween the  head  of  the  fibula  and  the  spine  of  the  tibia,  and  continue  it 
straight  down  over  the  middle  of  the  ankle-joint  and  dorsum  of  the  foot. 
As  this  is  a  very  long  incision,  intersect  it  by  a  transverse  one  at  each  end, 
and  another  in  the  middle  ;  raise  the  flaps  of  skin  tightly,  you  will  see  the 
dense  fascia  of  the  leg  beneath  it ;  dissect  back  the  flaps,  and  expose  this 
membrane  in  its  entire  extent. 

To  expose  the  muscles. — Divide  the  fascia  along  the  leg  as  you  did  the 
skin,  but  opposite  the  flexure  of  the  ankle-joint  leave  undivided  a  band  of  it 
about  an  inch  wide,  where  it  stretches  across  obliquely  from  one  ankle  to  the 
other,  forming  the  anterior  annular  ligament.  Beginning  a  little  above  the 
ankle,  raise  the  fascia  from  the  tendons,  and,  taking  them  as  your  guide, 
dissect  it  from  below  upwards  from  the  muscles. 

The  muscles  of  the  leg,  taken  altogether,  may,  to  facilitate  their  classifi- 
cation, be  divided  into  sets,  each  consisting  of  three.  Thus,  on  the  fore 
part  of  the  leg,  and  lying  between  the  tibia  and  fibula,  we  find  the  tibialis 
anticiis,  the  extensor  communis,  and  extensor  pollicis,  being  the  group 
which  we  are  now  examining.  On  the  external  side  of  the  leg,  and  in  close 
contact  with  the  fibula,  are  placed  the  peroneus  longus  and  brevis.  The 
third  muscle  of  this  name  is,  in  reality,  a  part  of  the  extensor  communis, 
and  is  separated  from  the  other  two  by  the  breadth  of  the  fibula.  It  still, 
however,  is  described  as  a  separate  muscle,  probably  to  keep  up  the  ternary 
division.  Posteriorly  there  are  two  sets,  one  being  superficial,  consisting 
of  the  gastrocnemius,  soleus,  and  plantaris  ;  and  the  other  deep-seated,  viz. 
tibialis  posticus,  flexor  longus  digitorum,  and  flexor  longus  pollicis. 

Tibialis  The    tibialis  anticusy — Cowper,    (tibio-super-tarseus,)    (fig. 

anticus.  126/)  is  situated  at  the  front  of  the  leg,  being  extended 
along   the  outer   side  of  the   tibia  and  reaching  to  the  inner 

Origin  from  part   of  the  tarsus.      It    arises  from   the   external  tuberosity 

!!.^!!?!  of  the  tibia,  and  about  two  thirds  of  the  flat  sur&ce  beneath 
it :  from  a  small  portion  of  the  inter-osseous  ligament :  from 
the  fascia  of  the  leg  :  and  an  aponeurotic  septum  placed 
between  the  muscle  and  the  extensor  digitorum  communis  mu8« 
cle.     The   fleshy  fibres  end  in  a  tendon  which  is  at  first  con- 


sources. 
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cealed  in  their  substance,  and  becomes  ap-  pj.  ^26.  ^ 

parent  at  the  anterior  surface  of  the  muscle 
towards  the  lower  third  of  the  leg.  The 
tendon,  freed  from  the  muscular  substance, 
passes  through  a  separate  compartment  of 

the  anterior  annular  ligament,  and  b  inserted  I' 

into  the  internal  and  lower  part  of  the  first 
cuneiform  bone,  and  the  contiguous  extre- 
mity of  the  first  metatarsal  bone.  This  mus- 
cle has  considerable  breadth  at  its  com- 
tnencement,  but  it  gmdually  lessens  in  size 
towards  the  lower  part  of  the  leg,  as  the 
fleshy  fibres  end  on  the  tendon. 

The  tibialis  anticus  is  covered  by  the  C 

fascia,  which  adheres  to  the  muscular  struc- 
ture superiorly,  and  gives  origin  to  a  con- 
siderable number  of  its  fibres.  It  rests 
against  the  inter-osseous  membrane  in  the 
greater  part  of  the  leg,  but  inferiorly  the 
tendon  is  supported  by  the  fore  part  of  the 
tibia.  And  it  has  on  one  side  the  bone 
just  named  ;  on  the  other  side,  the  extensor 
digitorum  communis  and  extensor  pollicis 
pedis.  The  anterior  tibial  artery  and  nerve  lie  along  the  outer  f 
side  of  the  muscle,  between  it  and  the  two  muscles  last  men-  ^ 
tioned.  » 

The  tibialis  anticus  was  named  "  Musculua  catciue"  by  Spigcliue,  for  a  S 
reason  which,  even  if  it  were  correct  as  to  the  fact,  Bcems  a  singular  one  to  '^ 
found  a  nomenclature  on,  namclj',  that  the  tendon  being  divided  or  removed, 
the  sufferer  is  compelled  lo  raise  the  fool  in  walking  with  the  aid  of  a  bling.t 

Extensor   propriua   polHcu,  ~  A\h.    (fig.    126,').  — The 
special  extensor  of  the  great   toe   is  placed  at    the  fore  part 


*  A  front  view  of  the  \cg  and  foot  after  the  removal  of  the  integument 
and  iascia.  1,  is  on  the  tibia,  and  points  to  the  tibialis  anticus.  2.  An- 
nular ligament,  3.  Extensor  proprius  pollicis.  4.  Extensor  longua  digi- 
torum pedis.  5.  Peroneus  tertius.  6.  Extensor  brevie  digitorum.  7.  Pe- 
roncus  longns.     8.  Peroneus  brcvis.     9,  10.  Gastrocnemius  and  solcus. 

t  "  Ab  aliis  tibiteus  anticus,  i  me  catrtia  mutevlut  vocatUB,  quAd  dissccto 
per  tronsversum  buiiis  tendine,  aut  amputate,  cntenam  legri,  cuius  bencficio 
ambulantca  ppdcm  ficeiant  cleuenlque,  portaro  cogantur." — "  Do  h.  com. 
fiibr."  I.  iv.  c.  24. 
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of  the  leg  and  on  the  dorsum  of  the  foot  along  its  inner  border, 
between  the  muscle  last  described  and  the  extensor  digitonim 
communis.  This  muscle  is  elongated,  flat,  and  compressed  in 
the  middle,  pointed  at  the  extremities.  It  arises  from  the 
internal  sur&ce  of  the  fibula  for  more  than  the  middle  third  of 
its  extent,  and  from  the  contiguous  surface  of  the  inter-osseous 
ligament,  nearly  as  far  as  the  ankle.  The  fleshy  fibres  run 
obliquely  forwards  into  a  tendon  placed  at  the  anterior  border 
of  the  muscle ;  and  the  tendon,  after  passing  beneath  the  an- 
nular ligament  in  a  distinct  compartment,  and  along  the  dorsum 
of  the  foot,  is  inserted  into  the  base  of  the  second  phalanx  of 
the  great  toe.  A  delicate  expansion  given  from  the  tendon  on 
each  side  spreads  over  the  joint  between  the  metacarpal  bone 
and  the  first  phalanx. 

Placed  between  the  extensor  digitorum  communis,  and  the 
tibialis  anticus,  the  extensor  pollicis  is  overlapped  for  some  way 
by  these  muscles,  and  on  the  foot  it  is  covered,  like  the  other 
tendons,  only  by  the  integument  and  fascia.  It  rests  succes- 
sively on  the  anterior  surface  of  the  tibia,  the  ankle-joint,  and 
the  bones  of  the  foot.  This  muscle  changes  position  with 
respect  to  the  anterior  tibial  artery,  being  outside  that  vessel  on 
the  leg,  while  it  lies  to  the  inner  side  on  the  foot,  after  having 
crossed  over  it. 

Extensor  longus  digitorum  pedis  (fig.  126,  *). — The  long 
extensor  of  the  toes  is  situated  at  the  fore  part  of  the  leg  and 
on  the  dorsum  of  the  foot,  extending  from  the  head  of  the  tibia 
to  the  toes.  It  is  thin,  or  flattened  from  side  to  side,  and  at 
the  lower  end  divides  into  four  tendons.  This  muscle  arises 
from  the  external  tuberosity  of  the  tibia:  from  the  anterior 
sur&ce  of  the  fibula  for  about  two-thirds  of  its  length:  and 
from  the  intei^osseous  ligament :  also  from  the  aponeurotic 
septa  intervening  between  it  and  the  muscles,  on  each  side,  and 
from  the  fascia  of  the  leg.  The  fleshy  fibres  from  this  extensive 
origin  pass  obliquely  into  three  flat  tendons  placed  on  the  fore 
part  of  the  muscle.  These  descend  beneath  the  annular  ligament, 
in  the  same  sheath  with  the  peroneus  tertius ;  and  on  the  dor- 
sum of  the  foot  the  inner  one  divides  into  two  parts,  so  as  to 
increase  the  number  of  tendons  to  four,  corresponding  in  num- 
ber with  the  four  smaller  toes.  Each  of  these  tendons  is  joined 
on  the  first  phalanx  by  the  tendon  of  the  extensor  brevis  digi- 
torum on  the  outer  side,  as  well  as  by  tendinous  processes  from 
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the  lumbricales  and  inter-osseous  muscles ;  and  thus  a  fibrous  and  inter- 
expansion  is  produced,  which  covers  that  (the  first)  phalangal  **"®°^ 
bone  of  the   toe.     The   tendinous  expansion  divides,  in  the 
manner  of  those  of  the  corresponding  muscle  of  the  hand,  into 
three  parts.     The  small  middle  division  is  inserted  into  the  Inaertion  to 
base  of  the  second  phalanx  ;  and  the  two  lateral  parts,  after  join-  p^jjil^^ 
ing  together,  terminate  on  the  last  phalanx.     But  the  fourth 
tendon  (that  of  the  little  toe)  is  not  joined  by  an  ofiTset  from 
the  short  extensor  of  the  toes.     From  these  tendons,  slender 
bands  spread  over  the  joints  of  the  metatarsal  bones  with  the 
phalanges  on  each  side.      The  same  arrangement  occurs  in  the 
hand. 

The  long  extensor  of  the  toes  is  covered  only  by  the  integu-* 
ment  and  fascia.  It  is  placed  between  the  tibialis  anticus  with 
the  extensor  of  the  great  toe,  which  lie  on  one  side,  and  the 
peronei  muscles  on  the  opposite  side ;  and  it  rests  successively 
against  the  bones  of  the  leg,  with  their  connecting  (inter- osseous) 
membrane,  the  ankle-joint,  and  the  short  extensor  of  the  toes. 

Five  tendons  are  ascribed  to  this  mijscle  by  Cowper  ;♦  the  fifth,  with  the 
fleshy  fibres  it  receives,  being  the  muscle,  or,  more  properly,  the  part  of  the 
long  extensor  commonly  known  as  the  "  peroneus  tertius.** 

The  peroneus  tertius  is  placed  along  the  fore  part  of  the  Peron.  tert 
fibula  at  its  lower  third,  and  lies  just  below  the  extensor  longus,  pp^ing. 
with  which  its  muscular  fibres*  are  united,  and  of  which  it  is 
really  but  a  part.  It  arises  from  the  lower  third  of  the  fibula, 
being  attached  to  the  anterior  border  and  inner  surface  of  the 
bone  ;  also  from  the  inter-osseous  ligament,  and  an  aponeurosis 
which  connects  it  on  the  outer  side  with  the  peroneus  brevis. 
The  muscular  fibres  end  in  a  tendon,  which,  after  passing 
through  the  annular  .ligament  with  the  long  extensor  of  the  toes, 
is  inserted  into  the  upper  surface  of  the  fifth  metatarsal  bone, 
and  likewise  in  some  instance's  into  the  fourth. 

The  peroneus  tertius  is  liable  to  some  deviations  from  the  ordinary  dis- 
position. The  part  of  the  muscular  structure  which  would  be  assigned  to 
it  may  be  equal  in  size  to  that  which  belongs  to  the  extensor  tendons  of  the 
toes.  The  tendon  only  may  have  much  more  than  the  ordinary  size.  It 
has  been  observed  to  terminate  on  the  fourth  metatarsal  bone  and  the  fascia 
covering  the  foot.    And  the  muscle  may  be  altogether  wanting. 

Extensor  brevis  digitorum  pedts,^ — The  short  extensor  of 

*  Myot.  Reform.,  c.  36,  p.  111. 
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Extensor  the  toes  is  a  broad  and  thin  plane  of  muscular  fibres  situated  on 
rev.  digit.    ^^^  dorsum  of  the  foot,  and  dividing  at  its  anterior  extremity 

Its  position,  into  four  small  parts.  It  arises  from  the  dorsal  sur&ce  of  the 
calcaneum,  and  from  the  ligament  connecting  that  bone  with  the 
astragalus,  as  well  as  from  the  annular  ligament  of  the  tarsus, 
and  terminates  in  four  tendons,  the  first  or  most  internal  of 

Insertion  on  which  is  inserted  into  the  tarsal  end  of  the  first  phalanx  of  the 

toeI**^°^'  great  toe;  the  other  three  become  severally  united  to  the  outer 
borders  of  the  extensor  tendons,  proceeding  to  the  three  next 
toes. — This  muscle  is  covered  by  the  tendons  of  the  long  ex- 
tensor and  peroneus  tertius,  and  it  rests  on  the  tarsus,  metatar- 
sus, and  the  dorsal  inter-osseous  muscles.  The  part  destined 
for  the  great  toe  crosses  over  the  dorsal  artery  of  the  foot. 

Actions. — A  very  slight  eflfort  of  the  extensor  communis  and  extensor 
proprius  pollicis  extends  the  digital  phalanges,  and,  if  their  action  be  con~ 
tinned,  they  will  be  made  to  bend  the  foot  upon  the  leg.  This  they  are 
enabled  to  do  by  the  manner  in  which  their  line  of  direction  is  altered  by 
the  annular  ligament  of  the  ankle-joint,  as  it  gives  them  all  the  mechanical 
advantage  of  a  pulley.  The  tibialis  anticus  and  the  peroneus  tertius  are  the 
direct  flexors  of  the  foot  on  the  leg,  and,  if  either  act  separately,  it  will  give 
a  slight  inclination  towards  the  corresponding  side.  In  the  erect  position, 
these  muscles  take  their  fixed  point  below,  and,  by  drawing  on  the  bones  of 
the  leg,  keep  them  perpendicular  on  the  foot.  The  extensor  brevis  is  ob- 
viously but  an  accessory  to  the  long  extensor ;  but,  from  the  obliquity  of  its 
direction,  it  is  fitted  not  only  to  extend  the  toes,  but  also  to  draw  them 
somewhat  outwards. 

Peroneus  Peroneus  longus  (peroneo-sub-tarseus)  (fig.  126,^)  is  situated 

longus.         at  the  outer  side  of  the  leg,  and  under  the  foot.     It  arises  from 
Origin.        the  two  upper  thirds  of  the  external  surface  of  the  fibula — 
from  a  small  part  of  the  external  tuberosity  of  the  tibia,  and 
from  the  fascia  of  the  leg ;   also  from  aponeuroses  interposed 
between  it  and  the  contiguous  muscles,  viz.  the  extensor  com- 
munis digitorum  on  one  side,  and  the  soleus  and  flexor  longus 
pollicis  on  the  other.     Proceeding  from  these  attachments,  it 
descends  and  becomes  tendinous.     The  tendon,  freed  from  the 
muscular  structure  at  some  distance  from  the  foot,  passes,  with 
that  of  the  peroneus  brevis,  in  a  groove  on  the  posterior  surface 
Passes  be-     of  the  external  malleolus,  where  they  are  covered  by  a  fibrous 
hind  mal-     band  extended  from  the  end  of  the  fibula  to  the  calcaneum,  and 

leolus.  ,  ,  , 

invested  by  a  common  synovial  membrane.     The  tendons  then 
separate ;    that  of  the  peroneus  longus  proceeds  obliquely  for- 


PERONEUS   BREVIS.  401 

wards  in  another  groove  on   the  external  surface  of  the  cal- 
cancum,  to  which  it  is  connected  by  a  separate  fibrous  band, 
lubricated  with  a  synovial  bursa.     It  then  turns  over  the  outer  In  groove 
margin  of  the  foot,  and  enters  a  groove  on  the  lower  surface  of  ridteof ai- 
the  cuboid  bone,  resting  against  the  ridge  behind  that  groove,  boid  bone. 
and  covered  by  a  synovial  membrane.     From  this  point  the 
tendon  inclines  forwards  and  inwards  across  the  foot  immediately 
beneath  the  bones,  to  be  inserted  into  the  tarsal  end  of  the  first 
metatarsal  bone.     The  muscle  therefore  changes  its  direction  at  Two 
two  points,  namely,  behind  the  lower  end  of  the  fibula  and  on  di^tbn" 
the  cuboid  bone ;  and  the  bones  on  which  it  turns  are  to  be  con- 
sidered as  pulleys,  changing  the  direction  of  the  muscular  power. 
At  the  two  points  of  reflexion  the  tendon  is  thickened  and  in-  Tendon 
durated ;  at  the  lower  one  a  sesamoid  bone  is  often  deposited  *^**^^^*"*^'^- 
in  it. 

The  peroneus  longus  is  placed  immediately  beneath  the  fascia  Paru  ad- 
of  the  leg,  and  lies  between  the  extensor  longus  digitorum,  with  J^*^"*- 
the  peroneus  tertius  which  is  before  it,  and  the  soleus  and  flexor 
longus  pollicis  placed  in  the  opposite  direction.     In  the  foot, 
being  near  the  bones,  it  is  above  all  the  plantar  muscles. 

Peroneus  brevts  (semi-fibulsBus, — Spigelius)  (fig.  126,®). —  Peron.brev. 
This  muscle  lies  beneath  the  preceding,  and  is  considerably 
shorter  than  it,  neither  reaching  so  high  on  the  leg,  nor  extend* 
ing  so  far  on  the  foot. 

It  arises  from  the  external  surface  of  the  fibula  for  about  the  Origin. 
lower  half  of  its  extent,  and  from  the  inter-muscular  septa  which 
dip  in  between  it  and  the  contiguous  muscles.  From  these 
sources  the  fibres  are  directed  to  a  tendon  lying  on  their  outer 
surface,  a  portion  of  them  reaching  as  low  as  the  malleolus.  The 
tendon  passes  behind  the  external  malleolus  in  the  same  groove 
and  sheath  ;  is  invested  by  the  same  synovial  membrane  with 
the  preceding  muscle ;  and,  after  inclining  forwards  beneath  the 
fibula,  is  inserted  into  the  base  of  the  last  metatarsal  bone,  after 
having  traversed  a  separate  groove  in  the  calcaneum,  situated 
above  that  for  the  tendon  of  the  peroneus  longus. 

Actions, — The  peroneus  longus  and  brevis,  by  the  change  of  their  direc- 
tion, after  turning  behind  the  external  ankle,  are  enabled  to  draw  the  foot 
back,  and  so  extend  it  on  the  leg.  Tlie  peroneus  tertius  is,  on  the  contrary, 
a  flexor  of  the  foot ;  it  lies  before  the  fibula,  and  combines  with  the  extensor 
communis.    The  peroneus  longus  is  enabled  to  evert  the  sole  of  the  foot, 
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by  means  of  the  mechanical  advantage  which  it  derives  from  turning  rotmd 
its  external  margin.  This,  however,  is  not  readily  perceptible  in  the  natural 
condition  of  the  limb  ;  but,  if  the  fibula  be  fractured,  and  the  check  afforded 
by  the  external  ankle  be  in  consequence  diminished,  it  w\\\  take  place  to  a 
considerable  extent.  When  the  peronei  take  their  fixed  point  below,  they 
act  on  the  bones  of  the  leg,  and  assist  in  maintaining  them  erect  on  the  foot. 
This  power  is  chiefly  called  into  action  when  we  stand  on  one  leg.  The 
weight  of  the  body  must  then  tend  to  incline  the  leg  inwards  ;  but  the  pero- 
neus  longus,  acting  from  its  fixed  point  in  the  sole  of  the  foot,  with  the 
additional  power  g^ven  it  by  the  pulley  round  which  it  turns,  draws  on  the 
external  side  of  the  bones  of  the  leg,  and  prevents  them  from  obeying  the 
influence  which  otherwise  would  incline  them  inwards. 


POSTERIOR    TIBIO-FIBULAR    REGION    (sUPERFICTAl). 

On  the  posterior  part  of  the  leg  there  are  two  sets  of  muscles ; 
one  superficial,  the  other  deep-seated.  Tlie  latter  consists  of 
muscles,  which  are  the  antagonists  of  those  in  front,  viz.  the  tibialis 
posticus,  flexor  digitorum  longus,  and  flexor  longus  poIHcis; 
together  with  the  popliteus,  which  is  placed  above  these  muscles, 
and  close  to  the  knee-joint. 

The  superficial  muscular  structure  (extensor  tarsi  suralis  vel 
extensor  magnus, — Douglas  ;  musculus  sur»,  Scemmerring)  is  a 
laige  mass,  and  constitutes  the  calf  of  the  leg.  The  great 
size  is  characteristic  of  man.  It  is  connected  with  his  peculiar 
mode  of  progression,  and  is  calculated  to  elevate  the  heel  in 
opposition  to  the  weight  of  the  entire  body. 

At  the  lower  end  the  mass  is  narrowed  into  a  single  tendon 
(tendo  Achillis),  which  is  attached  to  the  heel ;  but  the  muscular 
substance  is  divided  into  two  thick  strata,  which  are  connected 
one  with  the  femur,  the  other  with  the  bones  of  the  leg. 

Disuctian, — The  gastrocnemius  may  be  exposed  without  any  difficulty, 
by  dissecting  off  the  fescia,  commencing  where  it  is  continuous  with  that 
covering  the  popliteal  space  ;  after  which,  the  internal  head  of  the  gastro- 
cnemius may  be  raised,  and  its  border  reflected  outwards.  By  this  expe- 
dient the  thin  tendon  of  the  plantaris  will  come  into  view,  and  afford  a 
guide  to  its  muscular  belly,  which  may  otherwise  be  raised  with  the  exter- 
nal head  of  the  gastrocnemius,  with  which  it  is  closely  in  contact.  The 
soleus  may  in  the  next  place  be  detached,  taking  the  inner  surfiice  of  the 
tendo  Achillis  as  a  guide ;  previously  to  which,  attention  should  be  directed 
to  the  structure  of  that  part  of  its  upper  border,  between  its  tibial  and  fibu- 
lar origins,  which  is  arranged  for  the  transmission  of  the  posterior  tibial 
vessels. 
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Tlie^a»(r<K;jimiW(fig.  127,*)(gemel-  Fig.  127.*  g^ho. 

lus, — Cowp,;  bi-feinoro-ca1csneus)iasitu-  cMmiui. 

ated  at  the  posterior  aspect  of  the  leg, 
forming  the  greater  part  of  what  ie  named 
the  calf  {yoffnjf,  a  belly ;  Kyt!fi,ri,  the  leg). 
It  consists  of  two  parts  (hence  the  se- 
cond of  the  names  above  applied  to  the 
muscle-f-),  the  internal  of  which  is  the 
larger.  At  the  upper  extiemity  the  two 
parts  diverge,  and  form  the  lower  bounda- 
ries  of  the  popliteal  space.     They  are 

named  "  heads,'*  and  are  distinguished  aS  Turn  haula. 

"  externa]"  and  '*  internal."     Each  head 

arises  by  a  thick  tendon  which  is  fixed  Origin, 

to  an  irregular  and  depressed  surfitce 
above  the  corresponding  condyle  of  the 
femur,  as  well  as  by  a  few  tendinous  and 
fleshy  fibres  attached  higher  up,  espe- 
cially on  the  left  side,  on  which  they  are 
connected  for  a  short  space  with  the  ridge 
running  to  the  linea  aspera.  The  ten- 
don spreads  out  behind  the  muscle,  and 

gives  origin  on  its  anterior  sur&ce  to  a  large  mass  of  muscular  Amnge- 
Gbres.     Some  of  the  innennost  muscular  fibres  from  both  sides  tendnn 
meet  at  an  angle  on  a  fibrous  structure  which  is  common  to  them,  S^"''' 
but  the  two  parts  are  not  confounded  one  with  the  other ;  and 
a  groove  indicates  the  place  of  separation.     The  great  mass  of 
the  fleshy  fibres  are  directed  downwards  and  forward,  from  the 
aponeurosis  of  origin  behind,  to  one  of  insertion  in  front  of  the 
muscle;  and  the  latter,  gradually  contracting,  joins  with  another 
from  the  soleus.     The  tendo  Achillis  results  from  their  union. 

The  sastrocnemiua  is  covered  by  the  fascia  of  the  Im;,  and  f^  *^' 
11  1  -i-  ■  -1.  1-1  joining. 

the  short  saphenous  vein  Jies  on  it  opposite  the  interval  between 

its  two  parts.     It  conceals  the  plantaris,  the  soleus,  and  the 


*  The  superficial  miisclcB  on  the  posterior  purt  of  the  leg  are  here  shown. 
Bcmi-tcndinosua.     2.  Semi-mcmbranosus.     3.  Biceps.     4.  QaslrocDemi- 

G.  Soleus.     6.  Tendo  Achillia.     7.  Flsntaris. 
t  "  Sunt  gmcJA,  quia  mole,  roborc,ctBCtione  pores," — IUoIanuB,I.S,e.43. 
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Synovial 
Fibro-cart. 


Soleus. 


Extends 
lower  than 
preceding. 


Origin  from 
bones  of  leg 
and  a  fibrous 
arch. 


Tendon  of 
origin. 


Dirision  of 
muse  Bubst. 


Parts  orer 
and  under. 


popliteus,  with  the  popliteal  vessels  and  the  internal  division  of 
the  sciatic  nerve.  The  *'  heads"  are  placed  between  the  ham- 
string muscles  ;  and  between  the  external  one  and  the  biceps  is 
lodged  the  peroneal  nerve.  Over  the  condyles,  these  parts  of 
the  muscle  are  in  contact  with  the  thin  fibrous  membrane  of  the 
knee-joint.  A  synovial  bursa  (which  in  some  cases  communi- 
cates with  the  synovial  membrane  of  the  knee-joint)  is  inter- 
posed on  the  left  side.  And  a  sesamoid  fibro-cartilage  will  some- 
times be  met  with  over  the  outer  condyle,  occasionally  over  the 
left  likewise.     The  last-mentioned  substance  is  rarely  osseous. 

The  soleus^  (tibio-peroneo-calcaneus)  is  situated  beneath 
the  preceding  muscle,  ih  conjunction  with  which  it  forms  the 
calf  of  the  leg.  It  is  shorter  than  that  muscle,  but  it  ex- 
tends farther  down,  before  ending  in  the  common  tendon.  In 
form  the  soleus  is  elliptic,  and  the  name  is  said  to  be  taken  from 
the  likeness  to  the  shape  of  a  sole-fish.  Like  the  gastrocne- 
mius, it  presents  superiorly  two  attachments,  though  by  no 
means  so  distinctly  separated. 

Of  these,  the  external  one,  the  longer  and  larger,  arises  from 
the  posterior  part  of  the  head  of  the  fibula,  and  from  the  surface 
beneath  it,  for  half  of  its  extent ;  the  inner  portion  arises  from 
the  oblique  line  which  gives  insertion  to  the  popliteus,  and  from 
the  inner  edge  of  the  tibia,  two  inches  below  that  line  ;  and,  in 
the  space  intermediate  between  the  bones,  the  muscular  fibres 
are  attached  to  a  tendinous  band  extended  from  one  to  the 
other,  over  the  posterior  tibial  vessels,  which  it  secures  from 
pressure  or  injury.  The  attachments  to  the  bones  are  eflPected 
by  tendinous  structure,  which  expands  on  the  anterior  surface  of 
this  muscle  and  enters  to  some  extent  into  its  interior.  The 
muscular  fibres,  taking  origin  from  the  tendinous  expansion  re- 
ferred to,  are  directed  backwards  to  a  thin  aponeurosis  which 
spreads  over  the  posterior  surface ;  and  this  aponeurosis,  dimin- 
ishing in  breadth  and  increasing  in  thickness,  joins  with  that 
from  the  gastrocnemius  to  form  the  tendo  Achillis. — The  fibrous 
structure  likewise  forms  a  longitudinal  partition,  which  divides 
the  muscle  into  two  parts  towards  the  lower  end. 

The  soleus  is  covered  by  the  gastrocnemius,  and  between  the 
two  muscles  is  placed  the  slender  tendon  of  the  plantaris.  It 
covers  the  deep-seated  muscles,  and  the  posterior  tibial  vessels 
and  nerve. 
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The  tendo  Achillis*  (chorda  magna)  is  much  the  thickest  Tcndo 

and  strongest  tendon  in  the  body.     Formed  by  the  junction  of  ^^^'^^^ 
the  terminal  aponeuroses  of  the  two  preceding  muscles,  it  mea- 
sures about  two  inches  in  length,  and  is  inserted  into  the  tuber- 
osity of  the  OS  calcis.    It  is  expanded  at  its  extremities,  and  most 

so  at  the  upper  one.     The  tendon  is  covered  by  the  iascia  and  interval 

integument;  and  it  is  separated  from  the  fascia,  which  lies  over  J*^^**^" 

the  deep-seated  muscle  and  vessels,  by  a  considerable  interval,  deep  struc- 

which  is  occupied  with  fat  and  cellular  substance.    And  between  **^'' 

the  upper  part  of  the  os  calcis  and  the  tendon  a  synovial  bursa  Synovial 

is  interposed.  ^^^'^ 

The  gastrocnemius  is,  in  some  cases,  joined  by  a  bundle,  which  arises 
separately  from  the  femur,  above  one  of  the  condyles.  This  accessory  slip 
ends  variously,  either  joining  the  middle  of  the  muscle  on  its  deeper  surface, 
or  by  blending  with  one  of  its  heads.  I  have  elsewhere t  given  illustrations 
of  diiferent  forms  of  this  peculiarity.  In  one  of  the  cases  referred  to,  the 
unusual  muscular  fibres  passed  between  the  popliteal  artery  and  vein. — To 
the  soleus  an  accessory  portion  is  occasionally  added  at  the  lower  part 
of  its  inner  margin.  The  thick  bundle  of  muscular  fibres,  added  to  this 
muscle,  presents  some  variations  in  its  extent  and  manner  of  termination. 
It  usually  ends  on  the  inner  side  of  the  tendo  Achillis.  I  have  found  it 
form  a  tendon  which  was  attached  separately  to  the  os  calcis.  ^ 

The  plantaris"^  is  situated  immediately  behind  the  knee-joint  Plantana. 
and  leg,  between  the  gastrocnemius  and  soleus  ;  it  consists  of  a 
very  long  thin  tendon,  and  a  small  pyriform  muscular  part, 
about  two  inches  in  length.  It  arises  from  the  femur  just  Origin. 
above  the  external  condyle,  and  from  the  posterior  ligament  of 
the  knee-joint,  where  it  is  covered  by  the  corresponding  head  of 
the  gastrocnemius,  and  soon  ends  in  a  delicate  tendon,  which  in- 
clines inwards  between  the  two  large  muscles  of  the  calf  of  the 
leg,  and  running  along  the  inner  border  of  the  tendo  Achillis  is 
inserted  conjointly  with  it  into  the  posterior  part  of  the  cal- 
caneum. 

The  designation  by  which  this  little  muscle  is  known  has  no  reference   Name  in- 
to its  position  or  connexion ;  but  that  name  was  assigned  to  it  when  the   appli<»blc. 
tendon  was  thought  to  terminate  in  the  plantar  fascia,  as  the  palmaris  Ion- 
gus  does  in  the  fascia  of  the  hand.     It  was  so  described  by  Qalen ;  and, 


*  So  named  because  Achilles  was  vulnerable  only  at  the  heel. 
t  Op.  citat.  plate  80,  figures  4  and  6.  ,         J  Ibid, 
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though  the  real  manner  of  termination  was  correctly  pointed  out  by 
Vesalius,  (Oper.  1.  2,  p.  419,)  the  error  was  continued  through  many 
valuable  works.  It  exists  even  in  Cowper*s  '^  Myotomia  Reformata 
(p.  105). 

The  plantaris  varies  in  its  mode  of  termination.  I  have  seen  it  encased 
in  the  lower  part  of  the  tendo  Achillis ;  and,  in  one  case,  the  tendon  ended 
in  the  internal  annular  ligament,  which  binds  down  the  tendons  and  vessels 
behind  the  inner  malleolus. 

Actions. — The  power  of  these  muscles,  as  they  are  exerted  successively 
in  standing,  walking,  running,  &c.  is  very  considerable. 

In  walking,  the  gastrocnemius  and  soleus  take  their  fixed  point  above, 
and  by  drawing  on  the  os  calcis  lift  it  from  the  ground,  so  that  the  foot  is 
made  to  represent  an  inclined  plane.  By  this  action  an  impulse  is  com- 
municated to  the  body,  and  a  direct  tendency  is  given  to  progression. 
When  the  body  is  thus  supported  on  the  elevated  foot,  the  opposite  limb 
can  be  carried  forward  to  its  destination  unimpeded  by  the  inequalities  of 
the  surfiEu:e  over  which  it  has  to  pass. 

In  standing,  the  soleus  takes  its  fixed  point  at  the  os  calcis,  and,  by  draw- 
ing on  the  bones  of  the  leg,  retains  them  perpendicularly  on  the  foot,  thus 
preventing  them  from  obeying  the  influence  of  the  weight  of  the  body, 
which  constantly  tends  to  bend  them  forwards.  If  this  effort  be  carried  as  far 
as  it  will  admit  of,  the  gastrocnemius  and  popliteus  will  bend  the  femur  on 
the  tibia,  and  if  at  the  same  time  the  semi-tendinosus,  semi-membranosus, 
and  biceps  be  made  to  act  on  the  ischium,  so  as  to  draw  it  downwards 
and  backwards,  the  commencement  of  that  series  of  muscular  actions  is 
made  by  which  the  body  is  retroverted,  and  carried  towards  the  ground,  as 
we  see  when  a  tumbler  or  mountebank  arches  his  body  backwards,  the  head 
and  heels  being  brought  to  the  same  plane. 


P08TEBI0R    TIBIO-FIBULAR    REGION    (dEEP-SEATED). 

The  muscles  here  placed  are  in  close  contact  with  the  bones ; 
they  are  the  popliteus,  flexor  longus  digitorum,  flexor  longus 
pollicis,  and  tibialis  posticus. 

Dissection.  To  expose  the  deep  Jascia. — Detach  the  two  heads  of  the 
gastrocnemius  from  the  condyles,  also  the  plantaris :  then  separate  the  soleus 
from  the  tibia  and  fibula,  proceeding  from  below  upwards.  When  this  is 
done,  turn  these  muscles  down  towards  the  foot,  and  you  will  find  be- 
hind and  just  beneath  the  knee-joint  the  popliteus  muscle ;  and  you  will 
observe,  that  this  as  weU  as  the  long  muscles,  which  lie  lower  down,  and  the 
posterior  tibial  vessels,  are  bound  down  by  a  thin  fascia  (the  deep-seated 
fascia  of  the  leg).  This  membrane  extends  down  from  the  tendon  of  the 
semi-membranosus  muscle,  becoming  connected  on  each  side  with  the 
borders  of  the  bones,  and  towards  the  ankles  with  the  sheaths  of  the  ten- 
dons ;  and,  if  traced  along  the  interval  between  the  inner  ankle  and  the  heel. 


P0PLITEC8. 
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it  wiU  be  Fonnd  to  cover  the  vesMls,  and  to  tenniD&te  at  the  internal  annular 
ligament. 

To  expoie  the  deep-ieated  mtucUt. — Pinch  up  the  faseia  witli  your  forceps, 
and  detach  il  from  the  tcnduns  of  the  muscles  behind  the  anMea : — taking 
these  as  a  guide,  proceed  upwards  to  the  popliteus.  In  this  way  the  dcep- 
aeated  set  of  muscles  become  exposed,  (viz.  the  flexor  communis,  placed 
along  the  tibia,  the  flexor  pollicia  on  the  fibula,  and  the  tibialis  posticus 
between  both,  and  partly  concealed  by  them,)  and  also  the  vessels  which 
rest  upon  them. 

The  pnpUteus  (fig.  1S8,*)  is  Bituated  immediately  behind  and 
beneath  the  knee-joint,  extending  from  the  pig,  i2e.» 
outer  surface  of  the  external  condyle  of  the 
femur  downwards  and  inwards  to  the  tibia. 
It  is  flat  and  somewhat  triangular  in  its 
form,  for  it  gradually  widens  as  it  descends, 
The  popliteus  arises  by  a  flat,  thick  tendon, 
about  an  inch  in  length,  trom  a  depression 
on  the  outer  side  of  the  external  condyle, 
beneath  the  attachment  of  the  corresponding 
lateral  ligament  of  the  knee-joint,  and  is  in- 
serted into  all  that  triangular  surface  of  the 
tibia  which  is  above  the  posterior  oblique  line. 

A  tendinous  expansion  from  the  semi- 
membranosus is  adherent  to  the  posterior 
Buriace  of  the  muscle.  It  is  covered  bj  the 
gastrocnemius  and  plantaris,  with  the  popli- 
teal vessels,  and  the  internal  popliteal  neive ; 
and  it  rests  against  the  knee-joint  and  the 
tibia. — The  tendon  by  which  it  is  connected 
to  the  femur  adheres  to  the  external  semi- 
lunar cartilage,  (which  sometimes  is  grooved 
for  it,)  and  is  invested  by  the  synovial  mem- 
brane of  the  knee-joint ;  and  it  Is  covered  by  the  external  lateral 
ligament  of  the  knee-joint  and  by  the  biceps  muscle. 

Actioiu. — The  popliteus  assists  in  Ecxing  the  leg  on  the  thigh,  and  vice 
versik ;  but,  when  the  leg  is  flexed,  it  draws  the  inner  border  of  the  tibia 
baclcwards,  (uming  it  in  such  a  way  that  the  toe  is  inclined  towards  the  foot 
of  the  opposite  side. 

»  The  deep-seated  muscles  of  the  back  of  the  lee  are  exposed.  1.  Semi- 
membranosus. 2.  Peroneus  loneUB.  3.  Peroncusbrevis.  4.  Popliteus.  S. 
Flexor  digitorom  longus.    S.  Flexor  tongus  potlicis.    7.  Tibialis  posticus. 


lined  wldi 
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Flex.  long.         Fiexor  longus  digitorum  pedis  (fig.  128,^)  (flexor  perforans). 
digitor.         ry^Y^Q  iQjjg  flexor  of  the  toes  is  one  of  the  muscles  deeply  seated 
behind  the  bones  of  the  leg,  from  which  it  is  prolonged  horizon- 
tally into  the  sole  of  the  foot.     It  extends  frora  the  upper  part 
of  the  tibia  to  the  phalanges  of  the  toes.    The  muscle  at  its  com- 
mencement is  thin  and  pointed,  but  gradually  increases  in  size, 
and  then  diminishes  again  as  its  fibres  end  in  a  tendon.    Finally, 
the  tendon  becomes  divided  into  four  slips  previously  to  its 
Origin.         insertion.     It  arises  from  the  posterior  surface  of  the  tibia, 
below  the  oblique  line  which  gives  attachment  to  the  popliteus 
and  soleus,  and  continues  its  attachment  to  within  three  inches 
of  the  inner  ankle ;  some  fibres  also  arise  from  an  aponeurosis 
which  covers  the  tibialis  posticus.     The  fleshy  fibres  pass  ob- 
liquely backwards  into  a  tendon  situated  at  the  posterior  aspect 
of  the  muscle.      The  tendon  passes  behind  the  internal  malleo- 
lus, along  a  groove  common  to  it  and  the  tibialis  posticus  (the 
latter  being  next  to  the  bone) ;   thence  it  is  directed  beneath 
the  arch  of  the  os  calcis,  obliquely  forwards  and  outwards,  into 
the  sole  of  the  foot,  where  it  crosses  beneath  the  tendon  of  the 
Tendon        flexor  longus  polHcis,  with  which  it  is  connected  by  a  transveree 
3^*-J;    tendinous   slip.       The  tendon    (fig.  130,«)  then   divides   into 
poUicis;        four  proccsscs,  corresponding  with  the  four  smaller  toes,  and,  as 
Its  ivision.    ^j^^y  ^^^^  along  their   under  surface,    they,  together  with  the 

tendons  of  the  short  flexor,  are  bound  down  to  the  phalanges 
Each  part  by  fibrous  sheaths.  Opposite  the  second  phalanx,  each  tendon 
tendwn*of*  passcs  through  a  fissure  in  the  tendon  of  the  flexor  brevis*, 
flex.brev.  (whence  the  term  perforans  is  applied  to  the  one,  perforatus  to 
the  other,)  and  is  inserted  into  the  last  phalanx  of  the  toe  at 
Connexion  its  base. — To  the  phalangal  bones  the  tendons  of  the  flexor 
winieMin  "^^scles  of  the  toes  are  bound  by  vaginal  fibrous  bands,  and 
hand.  they  are  provided  with  synovial  sacs  and  vincula  accessoria  in 

the  same  manner  as  the  tendons  of  the  corresponding  muscles 
of  the  hand.     The  arrangement  of  the  tendons  of  the  two  mus- 
cles, one  with  respect  to  the  other,  and  their  attachment  to  the 
bone,  are  likewise  similar. 
Accessory         Previously  to  its  division,  the  tendon  of  the  flexor  longus 
mu8c.8truct.  giy^g  insertion  to  an  accessory  muscular  structure  (flexor  acces- 
Fiex.  acces-  sorius),  which  connects  it  with  the  calcaneum,  and  materially 
lumbric.       modifies  the  direction  of  its  action  on  the  toes.      At  the  point 
of  separation  the  tendons  give  origin   to  four  small  muscles 
(lumbricalcs),  which  may  also  be  considered  as  accessories  to  the 
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flexor  longus. — These  accessory  parts  are  described  with  the 
other  muscles  of  the  foot  (page  414). 

Though  in  the  dried  bone  only  one  impression  is  marked  for  Connexion 
the  tendons  of  the  tibialis  posticus  and  flexor  longus,  behind  '^gj.'behind 
the  malleolus,  the  fibrous  sheath  which  retains  them  in  their  malleolus. 
situation  is  divided  into  two  parts  by  a  septum,  or  partition,  so 
that  each  runs  in  a  separate  groove  lined  by  a  distinct  synovial 
membrane.     The  direction  of  the  muscle  is  vertical  in  the  leg, 
horizontal  in  the  foot. — In  the  former  situation  it  is  bound 
down  by  the  deep  fascia,  and  covered  by  the  posterior  tibial  ves^ 
sels,  which  separate  it  from  the  soleus ;  and  the  anterior  surface 
rests  against  the  tibia,  and  overlaps  the  tibialis  posticus  muscle. 
In  the  foot  its  tendon  lies  between  those  of  the  flexor  longus 
pollicis,  which  is  above  it,  and  the  flexor  brevisdigitorum,  which 
lies  beneath  it. 

Flexor  longus  pollicis  pedis ^ — Alb.  (fig.  128,^). — The  long  Flex.  long. 
flexor  of  the  great  toe  is  situated  on  the  fibula,  along  the  external  P^^^^'"* 
side  of  the  leg,  and  at  the  under  and  inner  part  of  th^  foot.     It 
arises  from  the  posterior  surface  of  the  fibula  (its  inferior  two-  Origin, 
thirds) :    from  the  lower  part  of  the  inter-osseous  membrane 
(to  a  very  small  extent) :  from  the  intermuscular  septum  inter- 
posed between  it  and  the  peronei :  and  from  the  aponeurosis 
covering  the  tibialis  posticus.     The  fleshy  fibres,  continuing  to 
arise  nearly  as  far  as  the  external  ankle,  pass  obliquely  back- 
wards into  a  tendon  placed  on  their  posterior  surface.     The 
tendon  traverses  a  groove  on  the  tibia,  external  to  that  which 
transmits  the  tibialis  posticus  and  flexor  digitorum,  and  passes 
through  another  in  the  posterior  border  of  the  astragalus,  in 
which  it  is  retained  by  a  fibrous  band  and  a  synovial  membrane. 
It  then  runs  in  a  groove  beneath  the  tubercle  of  the  os  calcis  In  groove 
(the  sustentaculum  tali),  and  so  reaches  the  sole  of  the  foot,  "  ^"    *^^' 
where,  after  being  connected  to  the  common  flexor  by  a  ten-  Connect  w. 
dinous  slip,  it  turns  forwards  beneath  the  metatarsal  bone  of  the    ^^^w^"*- 
great  toe  (fig.  180,*).     Lastly,   the  tendon  is  continued  on-  Betw. heads 
ward  between  the  two  heads  of  the  flexor  brevis  pollicis,  and  ^   ««-orcv. 
after  running  through  a  fibrous  sheath,  which  binds  it  to  the 
first  phalanx  of  the  great  toe,  is  inserted  into  the  base  of  the  Insertion. 
second. 

In  the  leg  this  muscle  is  bound  down  by  the  deep  fascia  Paruad- 
which  separates  it  from  the  soleus ;  its  anterior  surface  rests  on  J****"^' 
the  fibula,  and  overlaps  the  tibialis  posticus  muscle  and  the 
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peroneal  artery.     Its  connexions  in  the  sole  of  the  foot  have 
already  been  sufficiently  indicated. 

The  tibialis  posticus  {^gA^S^"^)  (tibio-sub-tarseus)  lies  between 
the  two  preceding  muscles,  but  commences  considerably  higher 
up  than  either.  Its  superior  extremity  is  divided  into  two  pro- 
cesses, or  heads,  by  an  angular  interval,  and  the  anterior  tibial 
vessels  pass  forward  between  them.  It  arises  from  the  posterior 
surface  of  the  tibia,  beginning  along  the  oblique  line  of  insertion 
of  the  popliteus :  from  the  whole  of  the  inter-osseous  membrane, 
except  two  inches  at  the  lower  end :  from  the  sides  of  the  tibia 
and  fibula  for  the  same  extent :  and  from  the  aponeurosis  which 
covers  the  muscle  behind.  The  muscular  fibres  end  in  a  flat 
strong  tendon,  which  turns  beneath  the  internal  malleolus  in  a 
groove  of  the  bone,  and  in  a  sheath  appropriated  to  itself.  The 
tendon  now  changes  direction,  turning  forward  along  the  internal 
lateral  ligament,  and  beneath  the  os  calcis,  to  which  it  is  bound 
by  a  short  transverse  fibrous  band  (which  is  connected  with  the 
tendon  a^d  the  bone),  and  likewise  beneath  the  calcaneo-sca- 
phoid  ligament,  and  is  inserted  into  the  tuberosity  of  the  sca- 
phoid and  the  base  of  the  first  metatarsal  bone.  Fibres  of  the 
tendon  are  likewise  prolonged  to  the  external  cuneiform.  The 
tendon  is  covered  by  a  synovial  membrane  behind  the  malleolus, 
and  likewise  beneath  the  tarsus. 

In  the  leg  the  tibialis  posticus  is  overlapped  and  concealed  in 
the  greater  part  of  its  extent  by  the  two  flexor  muscles,  but 
superiorly  the  part  which  is  left  uncovered  by  them  supports 
the  posterior  tibial  vessels.  The  anterior  surface  rests  against 
the  inter-osseous  ligament  and  the  tibia  and  fibula,  from  which 
it  arises.  Its  tendon  runs  close  to  the  inner  ankle  and  tarsal 
bones,  and  where  it  slides  under  the  latter  near  its  termination 
is  thickened  by  a  cartilaginous  or  bony  deposit  within  its  fibres, 
analogous  in  form  and  use  to  the  sesamoid  bones  in  other 
situations. 

Spigelius  named  this  muscle  *^  nauticuxy'*  because  ''  sailors  bring  it  chiefly 
into  action  in  climbing  the  mast  of  a  ship." — Op.  citat.  1.  iv.  c.  24. — 
The  tibialis  posticus  is  said  by  Albinus  to  have  in  some  cases  additional 
points  of  insertion  into  one  or  more  of  the  following  bones  ;  viz.  the  second 
metatarsal,  the  third  metatarsal,  the  cuboid,  and  second  cuneiform. 
Action  of  Actions, — Like  their  antagonists  on  the  fore  part  of  the  leg,  the  two  flexor 

flexor  muse  niuscles  act,  in  the  first  instance,  on  the  phalanges  of  the  toes,  which  they 
curve  or  bend,  and  then,  by  continuing  their  effort,  they  act  on  the  foot. 
The  latter  effect  they  are  enabled  to  produce  by  means  of  the  mechanical 
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advantage  afforded  to  them  by  the  pulley-like  surface  on  which  they  slide  as 
they  pass  from  the  leg  into  the  sole  of  the  foot.  By  this  provision  the  flexor 
muscles  conspire  with  the  soleus  and  gemellus  in  extending  the  foot  on  the 
leg,  for  instance,  in  the  effort^  to  stand  on  tip-toe. 

The  direct  agent  in  extending  the  foot  upon  the  leg  is  the  tibialis  pos-  Of  tibialis 
ticus ;  but  from  its  position  it  is  also  enabled  to  incline  the  foot  inwards,  P<»^cu'* 
thus  antagonizing  the  peroneus  tertius,  which  tends  to  turn  it  outwards.    It 
may  also,  by  elevating  the  inner  border  of  the  foot,  turn  the  sole  inwards  ; 
which  action  is  directly  opposed  to  that  of  the  peroneus  longus,  which  tends 
to  incline  it  outwards. 

It  may  be  observed,  that  the  toes  would,  in  all  cases,  be  drawn  inwards  Influence  of 
whilst  they  are  being  flexed  by  the  flexor  communis,  in  consequence  of  the  "®^  acccM. 
oblique  direction  of  its  tendon,  but  for  the  influence  exerted  upon  it  by  the 
accessory  muscle,  which  is  connected  with  it  in  the  sole  of  the  foot.  The 
direction  of  the  latter  being  from  behind  forwards,  it  is  well  fitted  by  its 
contraction  to  modify  the  action  of  the  long  flexor  on  the  toes,  and  to  draw 
them  towarcis  the  heel,  where  its  fixed  point  of  attachment  is  situated. 

The  action  of  these  muscles  may  be  reversed  ;  for  they  may  take  their  Action  of 
fixed  points  below  at  the  foot,  and  from  thence  draw  on  the  bones  of  the   foregoing 
leg,  so  as  to  keep  them  in  the  erect  position  and  prevent  their  inclining  for-         ^' 
wards. 

MUSCLES  OF  THE  FOOT. 

The  only  muscle  on  the  dorsum  of  the  foot  is  the  extensor  Muscle  of 
brevis  digitorum,  which  has  been  already  described  (page  399) »  "***®®"*^*' 
together  with  the  extensor  longus,  as  they  conspire  in  their 
actions ;  the  present  section  therefore  includes  only  the  muscles 
in  the  sole  of  the  foot.     These  may  be  considered  as  divisible  Three 
into  three  regions,  corresponding  with  the  two  borders  and  the    ^"  ®*' 
intermediate  space ;  the  internal  set  consisting  of  the  muscles  of 
the  great  toe,  the  external,  those  of  the  little  toe,  those  in  the 
middle  being  common  to  all.     But,  in  order  to  facilitate  the  Division  in 
examination  of  the  parts  contained  in  the  sole  of  the  foot,  it  is     ^®"" 
found  more  convenient  to  divide  them  into  layers,  lying  one 
beneath  the  other;   more  particularly  as,  like  the  muscles  on 
the  back  part  of  the  leg,  they  are  found  to  be  separated  into  a 
superficial  and  deep  set  by  a  layer  of  fascia  interposed  between 
them  and  binding  down  the  latter. 

DUtection,     To  expose  the  plantar  fascia. — The  subject,  or  the  limb,  if  it  Plantar 

be  detached,  being  placed  in  the  prone  position,  lay  the  dorsum  of  the  foot  fi**<^i*« 
on  a  high  block,  so  as  to  bring  the  sole  fully  into  view ;  secure  it  in  that 
position.     Make  an  incision  from  behind  forwards  in  the  middle  of  the  sole, 

beginning  over  the  heel.    Cut  down  through  the  thick  skin  and  the  cushion  Grannkrfiit 

of  granular  feit  at  the  heel,  until  you  see  the  white  fibres  of  the  fascia :  then  over  fiucia. 
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tuking  ihcHc  as  n  guide,  anil  evening  tlic  miD^iiiB  of  t)ic  incisiuii,  incline 
your  kuire  nnil  dissect  the  skiu  off  the  fascia  from  behind  forwards.  You 
will  observe  its  middle  )>art  to  spread  out  bcneatb  tlic  metatarsus,  and  to 
f  give  off  five  proeesiics,  whicli  riin  along  to  llic  cMrcmitics  of  ihc  nietatarenl 
bones  :  the  external  portion,  which  binds  down  titc  muscles  of  the  little  toe, 
is  thick  and  firm  ;  but  the  internal  one,  which  corresponds  with  the  muscles 
of  the  great  toe,  is  a  thin  mcmbnuie  which  appears  to  be  prolonged  from  the 
fascia  on  the  <lorsum  of  (lie  foot,  and  not  to  be  properly  an  offset  of  tbe  tnic 
pht[itai  fascia  (sec  its  dcaeri|>tion,  among  other  atruelurcs  of  the  same  kind). 
To  ej;poK  Ihe  Jint  laytr  of  mutcks  (fig.  129.)— These  are  three,  viz.  the 
abductor  pollieis  at  the  inner  side,  the  abductor  of  ihc  little  toe  at  the  outer, 
Riid  the  short  flexor  of  tlie  toes  in  the  middle.  "  The  abductor  pollieis  is 
readily  brought  into  view  by  mising  the  thin  tascia  which  covers  it,  and 
dissecting  it  off,  beginning  over  its  tendon  and  thence  proceeding  backwards. 
The  abductor  of  tlie  little  toe  is  exposed  by  raising  the  outer  division  of  the 
plantar  fascia  from  its  attachment  to  the  fifth  metatarsal  bone  and  reflecting 
it  backwards.  Now  observe  tliat  the  broad  pari  of  the  fascia  appears  as  if 
lucked  in  at  its  sides  by  processes  or  septa,  which  separate  the  middle  from 
the  lateral  groups  of  muscles.  Insert  the  knife  under  the  fescia,  raise  it 
ft-om  the  muscles  a  lilllc,  and  then  cautiously  detach  it  from  them,  proceed- 
ing from  before  backwards.  When  severed  fi-om  the  calcaueum,  you  may 
carry  il  forwards,  still  leaving  it  attached  by  its  digital  proceaaca.  By  tliese 
means  you  bring  into  view  the  short  flexor  muscle. 

Fig.  129.*  Abductor  poUicig  ptdis  {fig.  129,'). — 

The  abductor  of  the  great  toe  is  placed 
horizontally  along  the  inner  side  of  the 
Bole  of  tlic  foot.  It  arufs  from  the 
inner  border  of  the  protuberance  of  tlic 
calcaneum,  from  the  internal  annular  li- 
gament, from  the  septum  between  it  and 
the  Scxor  brevis  digitorum,  and  from 
the  superior  surface  of  tbe  plantar  fascia. 
The  fleshy  fibres  end  in  a  tendon,  which, 
after  uniting  with  the  external  head  of 
the  flexor  brevis  pollieis,  is  inserted  into 
the  inner  border  of  the  base  of  the  first 
phalanx  of  the  great  toe. 

The  plantar  surface  of  this  muscle  is 
covered  by  the  skin  and  fascia;  the  su- 
perior surface  is  in  contact  with  the  ten- 

*  Tlie  muscles  seen  after  removing  the  integument  and  fascia  only,  I. 
Abductor  [lollicis.  2.  Flexor  brevis  digitorum.  3.  A  port  of  plantar  tascia. 
4.  Abductor  digili  minimi. 
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(linous  insertion  of  the  tibialis  posticus,  with  the  flexor  brevis 
pollicis  with  which  it  is  identified,  and  with  the  internal  plantar 
vessels. 

Flexor   brevis    digitorum  *   (flexor  perforatus). — The  short  Flexor brov. 
flexor  of  the  toes  is  placed  in  the  middle  of  the  sole  of  the  foot,    ^^^'' 
in  contact  with  the  plantar  fascia.     It  arises  from  the  internal 
or  greater  tuberosity  of  the  calcaneum  :  from  the  plantar  fascia  * : 
and  the  intermuscular  septa  on  each  side.     The  muscle  soon 
terminates  in  four  thin  tendons  corresponding  with  the  four  Tendons, 
smaller  toes ;  and  opposite  the  extremity  of  the  first  phalanx 
each  tendon  divides  into  two  fasciculi,  so  as  to  leave  a  fissure 
for  the  transmission  of  the  tendon  of  the  flexor  longus,  after  pcrfomtod 
which  the  fibres  unite  again  into  a  broad  lamella,  which  is  in-  ^^  ^^^^^ 
serted  into  the  under  surface  of  the  second  phalanx.     The  man- 
ner of  its  division  for  the  passage  of  the  other  flexor  tendon,  and  Arrange- 
the  mode  of  connexion  with  the  bones,  are  strictly  analogous  to  ™®"j|  J|J^j 
those  in  the  hand. — The  lower  surface  of  this  muscle  is  in  inti-  Parts  in 
mate  contact  with  the  plantar  fascia ;  the  upper  with  the  flexor  ^^^^^ 
accessorius,  with  the  tendons  of  the  flexor  longus  digitorum,  the 
lumbricales,  and  the  plantar  vessels. 

Abductor  digiti  minimi*. — This,  the  third  muscle  of  the  super-  Abductor 
ficial  stratum,  is  placed  along  the  external  border  of  the  foot.     *^**  *"*"* 
It  arises  from  the  external  border  of  the  calcaneum,  from  the  Origin, 
under  surface  of  that  bone  in  front  of  both  tubercles,  and  from 
the  upper  surface  of  the  process  of  the  plantar  fascia,  which  ex- 
tends from  the  external  tubercle  to  the  base  of  the  fifth  metatar- 
sal bone.     The  fleshy  fibres  end  in  a  tendon,  which,  after  sliding 
along  a  smooth  impression  on  the  inferior  surface  of  the  head  of 
the  fifth  metatarsal  bone,  is  inserted  into  the  external  surface  of  Insertion, 
the  base  of  the  first  phalanx  of  the  little  toe. 

This  muscle  is  covered  by  the  plantar  fascia.  Its  upper  surface  Parts  in 
is  in  contact  with  the  external  head  of  the  flexor  accessorius,  the  ^^^^°^^ 
ligamentum  longum  plantse,  and  the  flexor  brevis  digiti  minimi. 

Diuectian. — To  expose  the  ucond  layer  of  plantar  muscles  (fig.  130).   Bemovalof 

Separate  the  two  abductors  and  the  short  flexor  from  the  calcaneiun  by   fi»*^fty«f<>» 

nmscles. 
inserting  the  knife  under  the  border  of  each  successively,  and  cutting  ob- 
liquely backwards  close  to  the  bone.  Then  draw  them  forwards,  leaving 
them  still  attached  by  their  insertions,  in  order  that  you  may  restore  them 
to  their  original  positions,  and  inspect  their  attacliments  and  relations  again. 
When  these  muscles  are  removed,  a  thin  lamella  {deep  plantar  fascia)  of 
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Tendom  of  membrane  will  be  obecrved,  ejilcnding  kcross  from  one  side  of  the  fool  to 
a^ln"'  '''*  olher,  separating  the  first  from  the  second  layer  of  muscles,  consisting  of 
broughiinto  ^^  tendons  of  the  fluKor  longiis  pollicis,  tbosc  of  the  flexor  communis,  and 
Tiew,  with  its  accessories,  viz.  the  flexor  acecssorius  and  liimbricalcs.  The  long  len- 
of  (ieior  di-  *'*'"*  "'"  ^  obscTTCcI  to  Cross  one  another  at  an  scute  angle,  that  of  the 
gitonun.  flexor  polliciB  inclining  inuards,  and  placed  on  a  plane  superior  to  the  ten- 
don of  the  flexor  communis,  whose  direction  is  obliquely  outwards,  as  if 
towards  the  base  of  the  fiAb  metatarsal  bone. 

tlMorac-         The  flexor  acceasorius  is  divided  poateriotly  into  two  heads 
(fig,  130, ',  ■'),  of  which  the  internal,  or  larger  one,  arises  from 
^  the  inner  or  concave  surface  of  the  calca- 

neum  ;  the  esteroal,  flat  and  tendinous, 
arises  from  the  plantar  surface  of  that 
bone,  a  little  before  its  external  tubercle. 
These  origins  unite  at  an  acute  angle, 
and  form  a  fiat  fleshy  mass,  which  be- 
comes united  to  the  external  border,  as 
well  as  to  the  upper  surlacc,  and  slightly 
also  to  the  lower  sur&ce  of  the  tendon 
of  the  flexor  longus,  at  its  point  of 
division.  It  may  be  observed,  that  the 
fibres  of  the  accessory  muscle,  where  they 
enclose  the  tendon  of  the  long  flexor, 
are  tendinous,  and  so  arranged  as  to  fonn 
a  groove,  within  which  it  is  lodged. 

The  flexor  accessorius  is  the  "moles 
camea"  of  Sylvius. -f 
l.«nibri-  The   lumbricales    {fig.   130,  *,  *)  arc 

four  small  tapering  muscles,  in  form  like 
worms,  whence  their  name  is  derived  ;  they  arise  from  the  ten- 
dons of  the  flexor  communis  digitorum,  at  their  point  of  divi- 
sion ;  from  which  they  pass  forwards  to  the  inner  side  of  each 
of  the  lesser  toes,  where  each  becomes  a  thin  tendon,  which  is 


*  The  muscles  of  the  plantar  surface  of  the  fool,  after  removal  of  the 
Buperficinl  series.  1.  Tendon  of  the  long  flexor  of  the  great  toe.  2.  Ten- 
don of  the  long  flexor  of  the  tucs.  3.  Flexor  ttccessoriuB.  4.  Lumbricales, 
B.  Tendon  of  the  short  flexor  of  the  toes.  6.  Short  flexor  of  the  great  toe. 
7.  Short  flexor  of  the  little  toe. 

t  "  In  Hippocratis  ct  Gaieni  Phyniologiw  partem  Analomicam  Isagogc  a 
Jaeobo  Sylvio.  — Cap.  vii.  Vcnel.  Ifi66. 
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inserted  into  the  base  of  the  first  phalanx  at  its  inner  border, 
and  also  becomes  united  to  the  tendinous  expansions  of  the  ex- 
tensor muscles  on  the  dorsal  sur&ce  of  the  phalanges. 

These  little  muscles  are  less  distinct  than  those  of  the  hand.  They  arc 
liable  to  the  Eamc  variations  of  arrangement. 

Ditttclion. — Cut  the  flexor  tendons  across,  detach  the  flexor  acecssorius 
from  its  origin,  and  draw  them  forwards  or  over  the  sides  of  the  foot.  When 
these  muscles  are  removed,  the  third  layer  is  exposed,  filling  up  the  deep 
irregular  put  of  the  sole  of  the  foot. 

Flexor  brevii poliicis  pedis  (fig,  ISl, '). — The  short  flexor  Fleiorbrev. 
of  the  great  toe  is  single  and  pointed  behind,  but  divided  into  *" 
two  parts  or  heads  in  front.     It  arises  by  a  flat  tendinous  pro-  Origin. 
cess,  which  extends  along  the  greater  part  of  its  upper  surface, 
from  the  inner  border  of  the  cuboid  bone,  slightly  from  the  con- 
tiguous margin  of  the  external  cuneiform  bone,  and  fi-om  the 
tendinous  band  sent  to  that  bone  from  the  tendon  of  the  tibialis 
posticus.     These  origins  can  be  best  per- 
ceived when  the  muscle  is  cut  across  and  *"'«■  ^3''* 
detached  carefully  from  before  backwards. 

The  fleshy  mass  divides  into  two  parts,  InMrdon  in 

which  are  inserted,   one   into  the  inner,  one on™ch 

the  other  into  the  external  border  of  the  lidBoffirst 

base  of  the  firat  phalanx  of  the  great 
toe ;  each  head  is  also  intimately  con- 
nected with  one  of  the  sesamoid  bones 

beneath  the  articulation.     Moreover,  be-  „ 

fore  reaching  its  points  of  insertion,  an 
intimate  union  is  established  between  this 

muscle  and  the  abductor  pollicis  on  the  c 

one   side,  and   adductor    on  the  other.  ^ 

The   tendon   of  the  flexor  longus  runs  F 

along  the  interval  between  the.  heads  of 
the  short  flexor. 

Adductor  pollicis  pedis  (fig.  131,'), —  / 

The  adductor  of  the  great  toe  is  situated  obliquely  in  the  sole  ' 

•  A  view  of  deeper  iiiuseles  than  Iboae  shown  in  the  preceding  figure. 
I.  Short  flexor  of  the  great  toe.  2.  Adductor  of  the  great  toe.  3.  Trans- 
versuB  pedis.  4.  Short  flexor  of  the  little  toe.  6,  6.  fntcr-osBeoua  musclefl. 
7,  Tendon  of  peroneua  longus.     8.  Ligamentum  longum  pluntn. 
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ongrin.  of  the  foot,  forming  a  short,  thick,  fleshy  mass.  It  arises 
from  the  cuboid  bone,  fiom  the  tarsal  extremity  of  the  third 
and  fourth  metatarsal  bones,  also  from  the  sheath  of  the  pe- 
roneus  lougus  muscle  ^,  and  is  directed  obliquely  inwards  to 
hiMTLwith  be  inserted^  conjointly  with  the  external  head  of  the  flexor 
fl^-xor  breT.  jj^^^g  polHcis,  into  the  base  of  the  first  phalanx  of  the  great 
toe. 

The  adductor  of  the  great  toe  and  its  short  flexor  are  thus 
found  to  be  intimately  united  at  their  insertion,  and  if  they  be 
cut  across  about  an  inch  behind  the  first  joint,  and  reflected 
Sesamoid      forwards,   two  small  sesamoid  bones  will  be  found  connected 
with  their  tendons,  just  as  the  patella  is  with  the  extensor 
tendon  of  the  knee-joint.     Like  the  patella,  one  of  their  sur- 
faces is  smooth,  and  enters  into  the  composition  of  the  articula- 
tion, being  lined  by  the  synovial  membrane ;  and,  like  it,  they 
are  developed  in  the  substance  of  the  tendons,  to  increase  their 
power  of  action. 
TranRven.         The  transversus  pedis  (fig.  181,  *)  is  a  narrow  flat  fasciculus 
^"'  of  fleshy  fibres,  stretched  beneath  the  digital  extremities  of  the 

beneath        metatarsal  bones,  being  interposed  between  them  and  the  flexor 
phalang.  w.    tcndons.     Its  external  extremity  is  attached  usually  to  the  late- 
metatari,      j^]  ligament,  connecting  the  fifth  metatarsal  bone  with  the  first 
phalanx   of  the   little   toe ;  sometimes   it   commences  at   the 
fourth:  it  passes  from  without  inwards,  its  fibres  being  con- 
nected with  the  heads  of  the  fourth,  third,  and  second  metatar- 
sal bones,  or  rather  with  the  ligaments  passing  from  them  to 
the  phalanges.      It   thus  reaches   the  ball  of  the  great  toe, 
where  it  becomes  blended  with  the  fibres  of  the  adductor  pol- 
licis. 
Flex,  digit!        Flexor  brevis  digiti  minimi  pedis   (fig.  131,*;  180,^). — 
*"*"•  The   short   flexor  of  the   little  toe  is  placed  at  the  external 

Origin.  side  of  the  sole  of  the  foot ;  it  arises  tendinous  from  the 
base  of  the  fifth  metatarsal  bone,  and  from  the  sheath  of  the 
peroneus  longus ;  the  fleshy  fibres  terminate  in  a  tendon,  which 
Insertion,  is  inserted  into  the  base  and  external  border  of  the  first  pha- 
lanx of  the  little  toe.  The  upper  surface  of  this  muscle  is  in 
contact  with  the  fifth  metatarsal  bone ;  the  inferior  is  covered 
partly  by  the  abductor  digiti  minimi,  partly  by  the  plantar 
fascia. 

The  inter-osseous   muscles   (inter-ossei),  as  their  name  im- 
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pliee,  ue  placed  between  the  metatusai  bonee,  filling  up  tlie 
inteneniiig  spaces.  There  are  seven  in  all,  and  tbey  are 
divided  into  tvo  sets,  which  differ  from  one  another  in  their 
pOflitioD  and  anangement.  On  the  dortal  aspect  of  the 
meUtatsiu  four  of  ^e  muscles  are  perceptible,  and  they  are 
named  from  this  circunutance/  The  other  set  exist  only 
on  the  plantar  suiBux,  and  tbey  are  named  accordingly. 
The  seven  interosseous  muscles  are  distinguished  Dumerically 
from  vithin   outvards,    like   the   spaces   which    they  occupy. 

a. — 'The    dorial    inter-otttoiu    muscles 
(fig.  18%)  closely  resemble  one  another  in  ^^- 132.' 

^pearance,  structure,  and  attachment.  ,  ,  _  _.^>  _  _ 
Their  fil»es  arise  Irom  the  contiguous  sur- 
&Ge8  of  the  bones  between  which  they  are 
placed,  and  pass  obliquely  forwards  to  a 
sli|^t  tendon  that  runs  along  the  centre 
of  each,  so  that  they  form  a  penniform 
muscle.  Their  posterior  extremities  are 
bifid,  leaving  angular  intervals  occupied 
by  the  perforating  branches,  which  pass 
fi«m  the  plantar  to  the  dorsal  arteries. 
These  muscles  dip  down  into  the  sole  of 
the  foot,  where  the  plantar  series  are  alto- 
gether placed ;  hence  it  is  that,  in  this 
latter  situation,  their  appearanee  and  ar- 
Tsngement  aie  somewhat  complicated  (fig. 
181). 

The  first  two  dorsal  inter-osseous  muscles 
belong  to  the  second  toe,  being  inserted,  the 
one  (fig.  182,')  into  the  internal,  the  other*  into  the  exter- 
nal side  of  its  first  phalanx,  and  into  the  margins  of  the  exten- 
sor tendon  as  it  expands  upon  its  dorsal  sur&ce.  The  dorsal 
artery  of  the  foot  passes  in  the  angular  interval  at  the  posterior 
end  of  the  first,  in  its  course  downwards  to  join  the  plantar  ar- 
tery.— The  third  dorsal  muscle'  is  inserted  into  the  external 
side  of  the  first  phalanx  of  the  third  toe. — And  the  fourth* 
terminates  in  like  manner  on  the  first  phalanx  of  the  fourth  toe. 


mericslly. 
Dorul 


*  The  bone*  of  the  foot,  with  the  dorsal  ii 


mtuclea,  seen  froin 
2  E 
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Ptanur  tei.  b. — The  plantar  inter-osaeout  muscles  are  not.  Strictly  speak- 
ing, situated  between  the  metatarsal  bones ;  they  are  placed 
nther  beneath  the  third,  fourth,  and  fifth  metatarsal  bones,  in- 
clining somewhat  towards  their  inner  border.  These  are  single 
muscles,  and  are  connected  each  with  but  one  metatarsal  bone. 
Pint  The  _^r«I   plantar    inter-osseous   muscle 

^        '  (Gg.  133,')  arises  along  the  inner  border  of 

the  third  meUtarsal  bone.  The  fleshy  fibres 
end  in  a  tendon,  which  is  inserted  into  the 
base  of  the  first  phalanx  of  the  same  (third) 
toe,  becoming  blended  with  the  tendinous 
expansion  of  the  extensor  communis. 
Mtond;  The  second  plantar  inter-osseous  musde* 

arises   from    the  inner  side  of  the  fourth 
metatarsal  bone,  and  is  inserted  into  the  in- 
ner border  of  the  first  phalanx  of  the  corre- 
sponding toe  and  the  extensor  tendon, 
tbifd.  The  third  plantar  inter-osseous  muscle^ 

arises  ^m  the  inner  side  of  the  fifth  me(a- 
tarsal  bone,  and  is  inserted  into  the  base  of 
the  first  phalanx  of  the  little  toe  and  the 
extensor  tendon. 
Actionxif  — From  the  foregoing  description  it  re- 

,.  suits,  that  the  inter-osseous  muscles  now 

examined  correspond  with  those  of  the  hand,  with  the  exception 
that,  while  the  latter  are  so  disposed  as  to  abduct  the  fingers  from, 
oradduct  them  towards,  a  line  running  through  the  middle  of  the 
middle  Jinger,  the  dorsal  muscles  of  the  foot  are  calculated  to 
more  the  toes  from  the  middle  of  the  aecond  toe,  and  the  plan- 
tar series  incline  them  towards  that  point. — The  dorsal  muscles, 
therefore,  increase  the  breadth  of  the  foot,  and  the  plantar 
muscles  lessen  it  or  restore  the  toes  to  the  position  (rom  which 
they  are  removed  by  the  former. 

n  on  the  planUi  aspect,  with 


^ 
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IN   THE   ORDER   OF   DISSECTION. 


The  student  to  whom  the  head  and  neck  are  allotted^  will  find  sixty-six 
muscles  at  each  side,  disposed  in  sets  or  groups  in  particular  parts,  techni- 
cally termed  regions.  He  will  find  it  convenient  to  dissect  them  in  the  fol- 
lowing order.  When  a  muscle  forms  part  of  two  regions,  it  is  enumerated 
in  eadi,  but  is  included  within  brackets  (  ). 

MUSCLES  OF  THE  HEAD  AND  NECK. 


Epierantal  Region, 

Oodpito-frontaliB. 

AuriaUar  Region, 

Attollens  anrena. 
Retrahens  aurem. 
Attrahens  aurem. 

MUSCLES  OP  THE  EY>-LU>8  AND  ORBIT. 

Palpebral  Region, 

Orbicularis  palpebrarum. 
Corrugator  supercilii 

(Leyator  polpebrsB.) 

(TeuBor  tanL) 

Orbital  R^gum, 

Rectufl  superior. 

inferior. 

■  intemuB. 

'  extemuB. 
ObliquuB  superior. 

inferior. 

LeTator  palpebne. 
Tensor  tarsi. 

MUSCLES  OF  THE  FACE. 

Nasal  Region, 

Pyiamidalis  nasL 

Compressor  narium. 

Levator  labii  superioris  alaeque  nasi. 

Depressor  alae  nasi 

Levator  prop,  alae  nasi  posterior. 

— _—  anterior. 

Superior  MaxSUarg  Region, 
Levator  bibii  superioris. 
-^— -  anguli  oris. 
Zygomaticus  major. 
■  minor. 

Inferior  Maxillarg  Region, 

Triangularis  oris. 
Depressor  labii  inferioris. 
Levator  labii  inferioris. 

Inter-mamUary  Region, 

Buccinator. 
Risorius. 
Orbicularis. 
Naso-labialis. 

Temporo-matiUarjf  Region. 

Masseter. 
Temporalis. 


Pterygo-maxiUarjf  Region, 

Pteiygoideus  intemus. 
—  extemus. 

MUSCLES  OF  THE  NECK. 

Supeffieial  Region, 

Platysma  myoides.^ 
Stemo-deido-mastoideus. 
(Rectus  stemalis.) 

Stemo-hgoid  Region, 

Stemo-byoideus. 

Stemo-thyroideus. 

Tbyro-hyoideus. 

Crico-tbyroideus. 

Omo-hyoideus. 

StdhmaxillMy  RiBgion, 

Digastricus. 
Stylo-byoideus. 

— alter. 

Stylo-glossttS. 
Stylo-pbaryngeus. 

Cfemo-hgoid  Region, 

Mylo-byoideus. 

Oenio-byoideus. 

Hyo-glossns. 

Genio-hyo^lossuB. 

Lingnalia,  and  Other  mnsdes  of  the 

tongue. 

Mutdes  ofihe  Pharynx, 

Constrictor  inferior. 

medius. 

— —   superior* 

(Salpingo-pbaryngeus. ) 

(Stylo-pbaryngeus.) 

(Palato-pbaryngeus. ) 

Muadee  qfihe  Scfi  PalaU, 

Levator  palatL 
Circnmflexus  palati. 
Azygos  uvuUsb 
Paiato-glossns. 

(Palato-pbaryngeuB.) 

Mvedes  of  ike  Largnm, 

(Crico-tbyroideus.) 
Crico-arytsenoideus  posticus. 
Crico-arytsenoideus  lateralis. 
Tbyro-arytSBnoideus, 
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Arytaenoideiu. 

Arytaeno-epi^otddeiis. 

Thyio-epiglottideiis. 

VertebndIi^iom,laienL 
Scaleniu  anticiu. 
■    mediaa. 
poetical. 


Scalenm  iMiwmtM- 


Rectiu  c^tifl  antkas 

Rectos  htendii. 
Longns  colli. 


MUSCLES  OF  THE  UPPER  EXTREMITY. 

There  are  fifty-three  muscles  in  each  limb  (including  the  peetonles.  sub- 
clavius,  and  serratus),  which  may  be  examined  one  after  another,  m  the 
order  here  set  down. 


Anterior  Thoracic  Repitm, 

Pectoralis  major, 
minor. 
SubclaTins. 
(Rectos  stemalis.) 

Lateral  Thoracic  Region. 
Senatos  mognosi. 

MUSCLES  or  THI  SHOULDBIU 

Acromial  Region. 
Deltoideos. 

Seapnlar  Region^  poeteriar. 

Sopia-Bpiiiatafl. 
InmHipiiiatos. 
Teres  minor. 
■  major. 

Scapular  Regkm^  anterior. 
Sob-scapolaiis. 

MU6CLBS  OF  THI  ARM. 

Humeral  Region. 

Coraoo-biBchialis. 
Biceps  flexor  cubitL 
Bradiialis  anticos. 
Triceps  extensor  cobitL 
Sob-anconeos. 

MUSCLIS  OP  THS  PORK- ARM. 

Brachial  Region^  imter  and  anterior. 

Pronator  radii  teres. 
Flexor  carpi  radialis. 
Palmaiis  longos. 


r. 


Flexor  caipi  olnazis. 

digitorom  soUimis. 

-|wofixndosL 
(Lombricales.) 
Flexor  pdlicis  longos. 
Pronator  qoadiatos. 

Radial  Region. 

Snpinator  ndii  longos. 
Extensor  caipi  radialis  longior. 

■  breTiar* 
Sopinator  ndii  bieTis. 

Brachial 
Anoonens. 
Extensor  digitorom  ccnnmonis. 

minimi  digiti 

—^  caipi  olniuis. 

ossis  metacarpi  pollicis. 

primi  intemodii  pollids. 

secondi  intemodii  pollicis. 

mdicis. 

MU8CLB8  OF  THR  HAKO. 

Palmar  Region. 
Abdnctor  pollids. 
Opponens  pollids. 
Flexor  breris  pollids. 
Addoctor  pollicis. 
Palmaris  brevis. 

Abdoctor  digiti  minimT, 

Flexor  breyis  digiti  minimL 
Addoctor  digiti  minimi. 
Lombricales. 
Inter-oaseL 


MUSCLES  OF  THE  TRUNK. 

Omitting  the  pectorales,  subclavius,  and  serratus  magnus,  which  are 
usuaUy  taken  with  the  upper  extremity,  we  find  in  the  tnmk  of  the  body 
ninetv  muscles  at  each  side,  together  with  the  diaphragm  and  levator  ani 
which  are  single.  -  ' 


MUSCLBS  OF  THB  ABDOMBN. 

Abdominal  Region. 

Obliqoos  extemos  abdominis. 
— — — -  intemos. 


Ciemaster. 
Tnmsrersalis. 
Rectos  abdoDiinis. 
Pynunidalis. 
Quadiatos  lomborom. 
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MU9CLI8  or  TBI  THORAX. 

Anterior  Tkoraoic  Regum, 

(Pectonlis  major.) 

iPectoFBlii  minor.) 
SubcIaTins.) 

LaUral  ThoracM  BiBgioiu 

(SerratuB  magnuB.) 

Cottal  Rdgion. 

InteiHWttales  [extemi,  intemi]. 
Infia-fiottaleB. 
LevatoroB  coetamm. 
Triangularis  Btemi. 
Diaphiagma. 

MU8CLK8  OF  THB  PXLVI8  AND   PBRI- 
NiBUM. 

Ilkui  Regum. 

Psoas  magnui. 

parms. 

Iliacus. 

Perinmal  Region, 

Sphincter  am. 
TransTersus  perinseL 
Accelerator  urinae. 
Erector  penis. 
Levator  ani. 
Coccygetts. 
Compressor  nrethrsB. 

(Erector  clitoridis. 

Constrictor  vaginae.) 

MUSCLSS  OP  THB  BACK. 

These  are  arranged  in  layersu 


Dormd  Ragion, 

1 .  Traperias. 
Latisiimiis  dorsi. 

2.  Levator  angali  scapobe. 
Rhomboideus  minor. 

■  major. 

8b  Serratns  posticns  superior. 

inferior. 

Splenins  collL 
capitis. 

4.  Erector  spina.  • 

Sacro-lumbalis. 

Cervicalis  desoendens. 

AooessoriuB  ad  sacro-lumbalem. 

Loogissimus  dorsL 

Tninsversalis  cervicis. 
Trachelo-mastoideua. 
Spinalis  dorsL 
I  cervicis. 

Complezus. 

fiiventer  cervicis. 

5.  Semi-spinalis  dorsi. 
Semi-spinalis  colli. 
Inter^spinales. 
Inter-transversales. 
Inter-aocessorii. 
Multifidus  spins. 
Rotatores  spinse. 
Extensores  coccygis, 

(Levatores  costamm.) 
Rectos  capitis  posticus  major. 


nunor. 


Obliquus  capitis  superior. 
inferior. 


MUSCLES  OF  THE  LOWER  EXTREMITY. 

muscles,  which  may  be  dissected  in  tlie 


In  each  limb  there  are  fifty-six 
following  order. 

KU8CLB8  OP  THB  THIOH. 

Femoral  Regiom^anUnor. 
Tetam  vaginse  femoris. 
SartoriuB. 
Rectus. 
CruieuB. 
Sub-crureus. 
Vastus  extemus. 
intemus. 

Femoral  RegwHy  vUentaL 
Gracilis. 
Pectineus. 
Adductor  longus. 

. • — •  brevis. 

'  magnus. 

Gluteal  Regitm,  ntperficial. 
Gluteus  maximus. 

medius. 

— —  minimp*^ 

Ghtieaf-  Regkm,  deep-weakd. 
Pyriformis. 
Gemellus  superior. 


Obturator  intemus. 
Gemellus  inferior. 
Quadratus  femoris. 
Obturator  extemuflL 

Femoral  BaguM^poiierioT. 
Biceps  femoris. 
Semi-tendinosus. 
Semi-membranosufi. 

MUSCLBS  OP  THB  LBO. 

TUbio-fibdaT  Regiom,  anterior. 
Tibialis  anticns. 
Extensor  pollicis. 

-—  di^torum  longus. 

Peroneus  tertius. 

(Extensor  digitomm  brevis.) 
Peroneus  longus.   . 
brevis. 

Tibio-fibular  Region^  posterior  superficial. 

Gastrocnemius. 

Plantaris. 

Soleus. 
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Deep-teated, 
Pofrfiteiu. 

Flexor  longus  digitomm  pedis. 
— ^— —  pollicis  pedis. 
Tibialis  posticus. 

MUSCLBS  OP  THE  FOOT. 

£hr$al  Region, 
Extensor  digitomm  breris. 

Plamtar  Kegicm. 
Abductor  pollicis. 


Flexor  brevis  d^tonim. 
Abductor  digiti  mioiini. 

Flexor  aocess^nins. 
Lnmbricales. 

Flexor  bvevis  pollids. 

Adductor  pollids. 

Flexor  brevis  digiti  minimL 

TnmsTemu  pedia 
Inter-ossd. 


TABLE    OF  THE   MUSCLES, 

ARRANGED    AFTER   THE   MANNER   OF   DR.   BARCLAY, 
ACCORDING    TO    THEIR   ACTIONS. 


Forwards  bjf 

Platynna  myoides 
Stemo-mattoidcDi 
Rectos  anticoi  major 

DliDOr, 

JmUted  (vAcn  lAc  lower 
jawisMed)b9 

Mylo-fayoldeBi 
Oeaio-hyoldcnt 
Genio-hyo  gloMoi 
Dtgastrici. 

Forwards  bif 
Platyima  myoldes 
SCemo-mattoideat 
Difaatrlctts 
Mylo-hyoideat 
0«iilO'hyoldeoi 
Genio4iyo-flMSDS 
Omo-byoidel 
Sterno-byoidei 
Thyro-byoidel 
Rectos  aniicos  minor 
Longni  colli. 


Forwards  bff 

Rectal  abdominis 
Pyramldalta 

ObliqoM    eztcrnns   abdo- 
minis 

—  intcrnos 

Psoas  roagnos 
—  panros, 

AsoUted  (when  tkt  arms  are 

emrried forwards)  6y 
Pectoralis  major 

— —    minor 

Serratns  roagnoa. 


THE   HEAD    18    MOVED 

Baetteards  bp 

Part  of  trapcxios 
Splenins  capitis 
Complexos 
Tracbelo-mastoldeas 
Rectos  posticos  major 
■  minor 

Obliqoos  capitis  superior. 


THE   NECK    IS   MOVED 
Backwards  bp 
Part  of  trapexios 
Rhomboidens  minor 
Serratos  posticos  superior 
Splenios  capitis 

colU 

Complexos 
Tracbelo  mastoidens 
Transrenalia  ccrfli 
Inter- splnales  colli 
Semi-spinales  colli 
Rectos  posticos  major 
minor 
Obliqoos  capitis  superior 
'  inferior 

Scaleni  postiei 
Lerator  scapulae. 

THE   TRUNK    18   MOVBD 
Backwards  ay 
Trspesins 

Rhomboideos  m^or 
Latisdmns  dorsi 
Serratos  posticos  soperior 

■  inferior 

Sacro4ombalis 
Longisslmas  dorsi 
Spinales  dorii 
Semi-spinaies  dorsi 
Moltlfidos  splme 
Inter- transversaies  dorsi  et 

lomborom. 


To  cUhtr  side  kp 

Platysma  myoides 
Sterao-masloideus 
Part  of  tnpesius 
Splenins  capitis 

coIU 

Traehelo-mastoidcos 
Complexas. 


Laicraliff  fty 
Varioos  combinations  of  tboac 
muscles  wblch  separately 
move  it  forwards  and  back- 
wards, assisted  by  tiM  scale- 
ni, inter-transvenales, 
recti  latcrales. 


LaieraUfkp 
Obliqnus  extcraos 
-    ■■         intemns 
Qnadratus  lomborum 
Longlssimos  dorsi 
Sacro-lombalis 
Serrati  postici 
Latisaimns  dorsi. 


TABLE  OF  THE  MUSCLES. 
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THE  SCAPULA    IS    MOVED 


Upward*  bp 

TnipeaiQi 
Levator  scapabe 
Rhomboldei. 


BowHwardt  bg 
Lower  part  of  trapesins 
Latiuinmt  dorai 
Pectoralif  minor. 


Forward*  &f 
Pectoralls  minor 
Serratas  magnot. 


Backward*  by 

Part  of  trapesiai 
Rbomb<Adei 
Latiieimna  dorai. 


THE   HUMERUS   IS  MOVED 


Forward*  by 
Part  of  deltoid 
Part  of  pectoralif  m^or, 

A**i*ted  in  iom*  eireum- 
tianee*  by 

Biceps 
Coraco-bracbialli. 


Backward*  by 
Part  of  deltoid 
Teres  m^or 
— —  minor 
Long  head  of  trice  pa 
LatiNimofl  doni. 


Inward*  by 

Part  of  pectoralls  major 
Latlssimas  dorsl. 


THE   FORE-ARM   IS   MOVED 


Rotated  inward*  by 
Sobscapnlaris, 

A**i*ied  oeea*ianal^  by 

Pectoralls  major 
Latlssimas  and  teres  ma- 
jor. 

Outward*  by 
Sapra-splnatas 
Inf^-spinatns 
Teres  minor. 


Forward*  by 
Bleeps 

Brachialis  anticos 
Pronator  teres, 

A*9iatedby 

Flexor  carpi  radialls 

subilmis 

uinaris 

Supinator  longns. 


Backward*  by 
Triceps 
Anconeas. 


Rotated  inward*  by 

Pronator  teres 
Flexor  carpi  radialls 
Palroaris  longas 
Flexor  sablimis 
Pronator  qnadratas. 

Outward*  by 

Biceps 

Supinator  brevis 

Extensor  secondl  internodii. 


THE   CARPUS   IS   MOVED 


Forward*  by 

Flexor  carpi  radialis 
Palmaris  longas 
Flexor  snblimls 
■  carpi  alnaris 

profbndos 

loogns  polllcls. 


Backward*  by 
Extensor  carpi  radiaUslon- 

gior 
■  brcTior 

Extensor    secandi    inter- 

nodil 
Indicator 
Extensor  commonis  digi- 

tonim 
^^—  proprios  poUicis. 


Outward*  by 

Flexor  carpi  radialis 
Extensor  carpi  radialis  lon- 
gior 

brevior 

Extensor  osais  metacarpi 
— — ^  primi  intemodil. 


Inward*  by 
Flexor  sablimis 
■  carpi  alnaris 

prohindns 

Extensor  comronnis  digi- 
tomm 

minimi  digit! 

— — ^^—  carpi  alnaris. 


THE   THUMB   IS   MOVED 


Inward*  and  forward*, 
aero**  the  patm,  by 

Opponens  pollicis 
Flexor  brcyis 
—' —  longns. 


Outward*  %  backward*  by 

Extensor  ossis  metacarpi 

pollicis 
— — —  primi  intemodil 
^— —  secandi  inter* 

nodii. 


Upward*  %  forward*,  away 
from  the  other  finger*,  by 

Abductor, 

A*»i*ted  by  part  of  the 
Flexor  brevis. 


Backward*  and  inward*, 
to  the  other  finger*,  by 

Addactor 

Extensor  primi  intemodil 

secandi  internodii. 


THE   FINGERS   ARE   MOVED 


Forward*,  orfiexed,  by 

Flexor  sablimis 

'■       profandns 
Lambricales 
luterossei 

Flexorbrevisdigiti  minimi 
Abductor  digiti  minimi. 


Backward*,  or  extended,  by 

Extensor  communis 

minimi  digiti 

Indicator. 


Outward*,  to  radial  border. 

Abductor  indicia 
Abtlnclor  digiti  minimi 
Inter  ossel. 


Inward*  by 

Abductor  digiti  minimi 
Inter-OBsei. 
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THB  THIGH   18   MOTED 


Formvdt  kg 

Pmmi  mannot 

Iliaciu 

Tcnaor  ▼tginae  reinorii 

Pectloess 

Addnctor  long  as 

breTis* 


Clateai  maxlmas  Ptot*  roacnas 

Part  of  glnteoi  mcdioa  Iliacw 

PjrifonnU  Pectioenf 

Obfarator  lotcniiM  GracUb 

Part  of  addoetor  magmu  Addoctor  Iodcb* 

LoDg  head  of  biceps  — — —    brevis 

Kemi-teiidiiioaas  — — .^ 

Semi-membraBoans.  Obtorator  < 


h 

Tensor  vaglne  fenoris 
€rlote«s    maximu 
mediws 

—^ nialnms 

Pyrifomls. 


Qoadrafas  femoris. 


h 

Tensor  Taflna  femoris 
Part  of  (Intcns  roedlns. 


A9d,  ukn  the  i^ 
tended,  bjf 

Sartorins 
Semitendinosas. 


THE   THIOH   IB   ROTATED 

Omtmardetf 

GIntens  maximns 
Part  of  ginteos  BMdins 
Pyriformis 
i$  ex-    Gemcllos  superior 
Obtnrator  internns 
GemeUos  inferior 
Qaadratns  femoris 
Obtnralor  eztemns 
Psoas  magMs 
IliacoB 

Adtiactor  longns 
■  breTis 

-■  ■         magnas 
Biceps  cmrla,  slightly. 

THE   LEO   18  MOTED 


BiUkmarde,  or  Jeied,  S$ 

Semi-teodinoios 

Biceps 

SemiHocmbraooans 

GracUis 

Sartoriu 

Poplltena. 


Bxiemtedh 
Rectos 
Croreos 

Vastaa  eztcroos 
— ' —  iatemns. 


THE   FOOT   18   MOVED 
F^rmarie,  or  Meed,  Ay      JPocfaaanfs,or  extended,  bp        Heltned  imeardt  hf 


OwworAiy 


Tibialis  anticns 
Extensor  proprios  pollicis 
■  longns  digitonuB 

Peioiieos  tcrtias. 


Oastrocnemlns 

Plantaris 

Soleos 

Flexor  tongas  dlgltorum 

pollicis 

Tibialis  postieas 

Peronens  longos 

■      brevis. 


Extensor  proprlas  pollicis    Peronens  tongas 
Flexor  longns  digltomra       — ■    ■        l>revis 

pollicis  Extensor  longnsdlgUomm 


Tibialis  posiicns. 


Peronens  tertias. 


Beekmeurde,  or  feeed,  ht$ 

Abdoctor  pollicis 
Flexor  brevla  dlgttonun 
Abdnctor  minimi  digiti 
Flexor  longns  poUicIs 

digiloram 

Flexor  aecesaorinii 
Lambricalcs 
Flexor  bniTis  pollkis 
Addoetor  pollicis 
Flexor  brtvis  mlaimi 

diglcl 
lBtcr*oisci. 


THE  TOEB   AIUS    MOVED 

Ansarrff ,  or  extended,  6jf  JneUmd  kmorde  kg 

Extensor  longos digitomm    Abdnctor  pollicis 
— ^ proprios  pollicis     I  nter^ossel . 


-brevis  digitomm. 


Oetttande  hp 

Addoctor  pollicis 

digiti  minimi 

loier-oasel. 
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FASCIA. 


uses. 


Ths  iasci»,  composed  ultimately  of  layers  of  shining  fibres  _.  . 
arranged   in  a  more  or  less  reticular  form   and  connected  by  natoro ; 
dense  cellular  tissue,  constitutes  series  of  comparatively  inelastic 
and  unyielding  fibrous  membranes,  which  invest  and  support  the 
various  soft  parts  composing  the  trunk  and  the  limbs. 

Connected  through  the  medium  of  the  periosteum  with  cer- 
tain parts  of  the  skeleton^  the  fasciae  serve  not  only  to  encase 
individually,  but  to  bind  down  collectively,  and  keep  in  place, 
the  muscles  and  their  tendons.  They  vary  much  from  the  or- 
dinary thickness  in  certain  situations,  being  thin  and  indistinct 
in  some  parts,  while  they  become  stronger  and  more  defined  in 
others,  especially  where,  from  some  caufie,  as  the  sudden  change 
in  the  direction  of  a  tendon,  there  is  more  than  usual  dantrer 
of  displacement  of  parts  during  muscular  action. 

Where  fiat  muscles  enclose  certain  large  viscera  (as  on  the 
abdomen),  fiiscise  form  similar  continuous  expansions  on  their 
inner  surface,  and  these  also  vary  in  their  strength  in  different 
parts,  as  it  were  with  the  necessity  for  their  existence. 

By  Bichat  fasciae  have  been  named  aponeuroses  of  investment^ 
to  distinguish  them  from  proper  tendinous  expansions  or  apo-  t^!^^^ 
neuroses  of  insertion  (of  muscles),  of  which  the  tendons  of  the  Tf'V^*'** 
occipito-frontalis  and  of  the  external  abdominal  muscles  may  be  ed  from 
taken  as  examples.      Practically,  however,  this  distinction  is  *^»o^ofm- 
not  so  absolute  as  it  may,  for  systematic  description,  be  conve- 
nient to  assume,  inasmuch  as  in  both  classes  some  aponeuroses 
are  found  to  serve  the  double  purpose  of  investment  and  inser- 
tion.    Thus  fasciae  are  often  observed,  on  the  one  hand,  to  give 
origin  to  muscular  fibres,  as  illustrated  in  the  gluteus  medius 
and  the  muscles  of  the  fore-arm ;  and  on  the  other  hand,  to  af- 
ford insertion  to  tendons,  or  to  ofisets  from  tendons,  passing  in 
their  immediate  neighbourhood.     Examples  of  the  insertion  of 
tendinous  fibres  to  fasciae  are  afibrded  by  the  gluteus  maximus 
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FASCIA. 


Connexion 
of  fascia 
with  muB- 
cles. 


Tensor 
muscles. 


Connexion 
with  perios- 
teum. 


Prolonga- 
tions be- 
tween 
muscles. 


Complica- 
tion of  the 
layers  of 
fiEucise. 


and  the  biceps  brachialis.  The  connexion  between  fascias  and 
muscles  is  met  with  on  the  surface  of  the  limbs,  and  more  par- 
ticularly over  parts  which  undergo  much  change  in  figure 
during  muscular  action ;  and'  the  effect  of  the  arrangement 
would  therefore  appear  to  be, — in  addition  to  its  use  in  en- 
larging the  extent  of  origin  for  muscular  fibres,  and  in  econo- 
mising the  osseous  surface  for  the  insertion  of  muscles,  —  to 
ensure  a  proper  degree  of  tension  in  membranes  which  are  not 
well  fitted  by  their  physical  properties  alone  to  accommodate 
themselves  completely  and  accurately  Ho  such  changes.  Hence, 
also,  in  certain  situations  distinct  muscles  are  provided  for  this 
especial  purpose,  as,  for  example,  the  tensor  of  the  fascia  of  the 
thigh  (tensor  vaginse  femoris),  and  that  of  the  palmar  &8cia 
(palmaris  longus). 

The  connexion  between  investing  fiiscise  and  the  periosteum 
is  of  much  importance,  and  it  is  so  intimate  as  to  have  in- 
duced Bichat  to  consider  the  periosteum  as  the  centre  of  the 
aponeurotic  system  generally.* 

Wherever  a  margin  or  surface  of  bone  is  unoccupied  or  un- 
covered by  muscle  or  tendon  (t.  e.  where  it  is  subcutaneous,  as 
the  spine  of  the  tibia,  or  where  it  forms  part  of  a  lai^  vis- 
ceral cavity,  as  the  brim  of  the  pelvis),  the  investing  fascia  is 
immediately  connected  with  the  periosteum,  thus  constituting  a 
sort  of  septum,  which  would  prevent  the  handle  of  a  scalpel,  for 
example,  from  being  pushed  freely  under  every  part  of  what  ap- 
pears a  continuous  membrane. 

Where  the  bone  lies  at  a  considerable  distance  from  the  sur- 
face, the  fascise  are  still  freely  connected  with  the  periosteum 
through  the  medium  of  deep  prolongations  which  pass  between 
the  muscles.  Some  of  these,  usually  stronger  than  the  rest, 
dip  directly  between  separate  groups  of  muscles,  and  are  named 
inter-muscular  septa,  as  the  inter-muscular  partitions  of  the 
thigh,  which  separating  respectively  the  extensor,  the  adductor, 
and  the  flexor  muscles  of  the  leg,  connect  the  fascia  lata  with 
the  periosteum  of  the  femur. 

In  other  situations,  where  the  organs  of  various  kinds  are  as- 
sembled together,  and  where  the  muscles  are  less  clearly  divided 


♦  «'  Anatomic  Gdn^rale,'*  nouvelle  ^dit.  par  B^lard  et  Blandin  •  Paris. 
1830  ;  t.  3.  p,  209.  * 
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into  parallel  groups,  as  in  the  neck, .  these  deeper  processes  of 
fascia  have  a  much  more  complicated  course  and  mode  of  inser- 
tion, often  appearing  to  split  and  encase  muscles,  and  occasion- 
ally strengthening  the  sheaths  of  important  vessels.  The  com- 
plication is,  in  &ct,  a  consequence  of  the  complication  of  the 
parts  held  together  by  the  fascia.  In  parts  which  are  fre- 
quently the  seat  of  surgical  operation  (as  the  groin,  in  conse- 
quence of  the  occurrence  of  hemiee),  some  of  these  secondary 
processes  of  fascia  have  much  interest  for  the  practical  surgeon, 
and  they  are  therefore  deemed  worthy  of  a  careful  description  ; 
but  in  other  cases  it  is  unnecessary  to  enter  on  any  detailed 
description  of  them. 

SUPERFICIAL   FASCIA. 

Under  this  name  has  been  described  another  series  of  mem-  superficial 
branes,  differing  in  strength,  texture,  appearance,  connexions,  ^!^ 
and  uses  from  those  just  alluded  to,  and  allied  to  them  only  in  guisbed 
the  fact  of  their  forming  a  general  membranous  investment  to  2^*f**** 
the  body  and  limbs. 

Immediately  beneath  the  skin,  and  between  it  and  the  true 
fascia,  is  found  in  most  parts  of  the  body  an  imperfectly  mem- 
branous structure,  composed  of  fibrous  and  celluTo-fibrous  tis- 
sue, containing  within  its  meshes  a  varying  quantity  of  fat,  and 
between  its  lamina  the  superficial  vessels  and  nerves  as  they 
course  obliquely  from  under  the  deep  or  true  fascia  to  enter  the 
integument. 

The  superficial  fascia  may  be  traced  as  a  continuous  mem- 
brane over  nearly  the  whole  body ;    but,  whilst  in  some  parts,  not  demon- 
as  in  the  groin,  it  is  so  thick  as  to  be  capable  of  subdivi-  J^^^Jqi^^' 
sion  into  several  layers  by  the  knife,  in  others,  as  the  palms  body. 
of  the  hands,  it   is  so  closely  united  with  the  skin  on  one 
aspect,  and  with  the  true  fascia  on  the  other,  that  it  cannot 
be  demonstrated,  and  can  only  theoretically  be  said  to  exist. 

The  principal  function  of  the  superficial  fascia  appears  to  be  Uiea. 
that  of  permitting  with  safety  a  certain  amount  of  motion  be- 
tween the  elastic  skin  and  the  less  yielding  fascia  beneath  it, 
whilst  it  also  unites  those  structures  one  to  the  other. 

In  accordance  with  this  view,  it  will  generally  be  found  that 

the  structure  in  question  is  most  distinct  wherever  the  skin  is 
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Does  not 
exist  where 
muBclcs  are 
attached  to 
the  ikin. 


loose  and  moveable  over  the  subjacent  soft  parts,  as  over  the 
groin,  the  scrotum,  and  anterior  part  of  the  perineum  ;  and 
that,  where  buisae  are  superadded  to  facilitate  this  movement 
still  further,  it  is  in  the  superficial  fascia  that  they  are  deve- 
loped.  Where  muscular  fibres  are  directly  inserted  into,  and 
act  upon,  the  skin,  the  superficial  fascia  can  be  hardly  said  to 
exist.  For  example,  over  the  platysma  royoides  in  the  neck, 
the  superficial  sphincter  of  the  anus,  and  the  orbicularis  pal- 
pebrarum and  other  muscles  of  the  face,  the  muscular  fibre  so 
closely  adheres  to  the  under  surface  of  the  skin,  that  there  is 
no  substance  intervening  of  sufficient  importance  to  require 
description  as  an  independent  structure. 

The  superficial  fascia  is  irregularly  adherent  on  both  its 
surfaces  ;  but  the  only  connexions  that  it  will  be  desirable  fur* 
ther  to  particularise  are  those  which,  in  certain  situations,  it 
contracts  with  the  true  investing  faaci®. 

Having  thus  pointed  out  the  distinction  between  superficial 
and  true  fascise,  it  will  be  more  convenient  to  examine  them 
together  as  they  exist  in  different  parts  of  the  body,  than  to 
treat  of  them  under  separate  and  independent  heads. 


FASCIJE  OF   THE  HEAD  AND  NECK. 


Saperficial 
fascia  of 
head  want- 
ing at  ver- 
tex and 
orer  fore- 
head ; 

exists  over 
occiput. 


Of  the  ' 
face. 

Of  the  tide 
of  the  neck. 


The  superficial  fascia  is  but  imperfectly  developed  on  the 
head  and  neck.  Over  the  upper  and  fore  part  of  the  cranium  it 
cannot  be  demonstrated,  owing  to  the  close  adherence  of  the 
skin  to  the  frontal  part  of  the  occi pi to-fron talis  and  to  the 
epicranial  aponeurosis.  Over  the  occipital  division  of  this  mus- 
cle, however,  the  superficial  fascia  is  to  be  recognised,  and  it  is 
continuous  with  that  covering  the  back  of  the  neck ;  and  on 
either  side  of  the  epicranial  aponeurosis  it  is  again  recognised, 
descending  over  the  temporal  fascia,  and  containing  between 
its  laminse  the  attrahens  and  attollens  aurem,  with  the  super- 
ficial temporal  vessels  and  nerves.     (See  p.  24S.) 

In  the  face  the  muscular  fibres  are  so  frequently  inserted  into 
the  skin,  that  there  is  no  intervening  cellular  tissue  worthy  the 
name  of  a  continuous  membrane ;  and  the  same  remark  applies 
to  the  side  of  the  neck,  where  the  representative  of  the  super-* 
ficial  fascia  is  found  in  the  cellular  tissue  under  the  platysma 
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myoides  muscle,  in  which  the  external  jugular  vein  and  some 
superficial  branches  of  nerves  are  contained. 

Deep  fascia.  —  The  chief  fiiscise  of  the  head  and  neck, 
therefore,  belong  to  the  proper  investing  class ;  and  owing  to 
the  arrangement  of  muscles  in  the  neck,  and  the  presence 
in  the  same  part  of  several  important  parts  in  a  small  space 
(e.ff,  vessels,  nerves,  glands,  the  windpipe,  &c.),  the  subdi- 
visions and  attachments  of  these  membranes  are  proportionably 
complicated. 

The  temporal  fascia  has  already  been  described  (p.  259),  Temporal 
in  connexion  with  the  muscle  of  the  same  name,  to  which  it  ' 

affords  an  extensive  origin.  Single  above,  where  it  is  fixed  to  fixed 
the  curved  margin  of  the  temporal  fossa,  it  divides  below  into  ^  ^^^' 
two  layers,  one  of  which  is  attached  to  the  outer,  and  the 
other  to  the  inner  surface  of  the  zygoma ;  and  in  this  situa* 
tion  there  is  deposited  between  its  layers  a  quantity  of  fat,  the 
absorption  of  which  gives  the  hollowness  to  the  temples  of  those 
who  have  suffered  from  illness  of  long  standing.  This  dense 
fascia  is  separated  from  the  skin  by  the  layer  of  thin  mem- 
brane descending  from  the  epicranial  aponeurosis,  and  by  small 
muscles  of  the  pinna  of  the  ear. 

Parotid  fascia,  —  The   fisiscia   covering   the  parotid   gland  inTestment 
might  not  inaptly  be  considered  a  portion  of,  or  an  elongation  **i^****^ 
from  the  cervical  fascia.    From  the  lower  margin  of  the  zygoma  continued 
a  strong  layer  of  fascia  descends  over  the  parotid  gland.     Be-  ^^^fe^Jcia. 
low,  it  is  continuous  with  the  deep  fascia  of  the  neck  ;  behind, 
it  attaches  itself  firmly  to  the  cartilaginous  portion  of  the  ex- 
ternal meatus  of  the  ear  (particularly  on  its  lower  aspect),  and 
afterwards  continues  over  the  mastoid  process  and  upper  portion 
of  the  stemo-mastoid  muscle ;  in  front,  the  membrane  gradually 
dwindles  over  the  masseter  muscle,  where  it  has  sometimes  been 
named  the  masseteric  fascia. 

On  the  inner  or  deeper  surfiice  of  the  parotid  a  similar, 
though  weaker  membrane,  exists ;  and  along  its  anterior  margin 
the  two,  uniting  together,  complete  the  proper  investment  of 
the  gland,  with  the  vessels  and  nerves  passing  through  it,  and 
likewise  incase  the  socia  parotidis  and  Stenson^s  duct. 

The  cervical  fascia  (named  also  proper  or  deep  cervical),  when  Cerrical 
fully  laid  bare,  by  removing  the  platysma  myoides,  and  tummg  * 

back   the   trapezius  muscle  beneath  which  it  lies,  is  seen  to 
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form  one  continuous  sheatli  to  the  neck.  Commencing  with  tlie 
thinnest  and  weakest  part  at  the  back  of  the  neck,  it  is  attached 
to  the  spinous  processes  of  the  cervical  vertebrse  and  to  the  liga^ 
men  turn  nuchse,  whence  it  extends  over  the  splenius  and  levator 
anguli  scapulffi  to  the  stemo-mastoid  muscle.  Here  the  fascia 
separates  into  two  layers,  one  of  which  covering  the  cutaneous 
surface  of  the  muscle  last  named  appears  on  a  superficial  dis- 
section, whilst  the  other  passing  on  its  deeper  aspect  has  addi- 
tional connexions,  hereafter  to  be  examined.  After  thus  in- 
casing the  stemo-mastoid,  these  layers  reunite  along  the  anterior 
margin  of  the  muscle,  and  the  single  membrane  thus  formed 
stretches  to  the  middle  line  in  front,  where  it  is  continuous  with 
the  part  of  the  fascia  covering  the  opposite  side  of  the  neck. 
The  connexions  of  the  continuous  sheath  thus  given  to  the  en- 
tire neck  will  first  be  followed  out,  and  then  the  deeper  pro- 
cesses sent  between  the  muscles  will  be  proceeded  with. 

When  traced  upwards,  the  layer  of  fascia  on  the  cutaneous 
surface  of  the  stemo-mastoid  is  found  in  front  of  the  ear  conti- 
guous with  the  fascia  covering  the  parotid  gland  and  the  masseter 
muscle,  and,  still  further  forward,  is  attached  to  the  base  of  the 
lower  jaw.  Followed  downwards,  it  is  seen  extending  from  the 
tendon  of  the  stemo-mastoid  over  the  clavicle,  losing  itself  gra- 
dually in  the  thinner  covering  of  the  pectoral  muscle  ;  and  this 
portion  is  pierced,  above  the  clavicle,  by  the  extemal  jugular 
vein  hitherto  superficial  to  the  membrane.  In  front,  the  &scia  is 
comparatively  thin  above,  where  it  is  fixed  to  the  hyoid  bone ; 
but,  becoming  stronger  as  it  descends,  it  splits,  a  little  below  the 
level  of  the  thyroid  gland,  into  two  distinct  layers.  Of  these 
the  more  superficial  and  weaker,  guided  by  the  stemo-mastoid 
muscles,  expands  in  front  of  the  stemum ;  whilst  the  stronger 
layer,  lying  under  the  former,  and  closely  covering  the  stemo- 
hyoid  and  stemo-thyroid  muscles,  is  attached  to  the  deeper  sur- 
face of  that  bone.  These  layers  materially  assist  in  closing  the 
cavity  of  the  chest,  above  the  stemum ;  and  between  them  there 
exists  a  quantity  of  cellular  tissue  and  Sit,  with  sometimes  a  small 
lymphatic  gland. 

The  processes  of  cervical  fascia  which  dip  between  the  muscles 
of  the  neck,  and  remain  to  be  followed,  may  be  said  to  be  con- 
tinued from  the  deeper  of  the  two  layers  already  alluded  to  as 
enclosing  the  stemo-mastoid  muscle.     A  process  of  the  fiiscia  of 
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considerable  density,  extending  upwards  behind  and  to  the  inner  upwards. 
side  of  the  parotid  gland,  is  fixed  to  the  styloid  process  and  angle 
of  the  lower  maxilla,  and  is  known  under  the  name  of  the  stylo-  stylo-max- 
maxillary  ligament,    (See  p.  196.)     When  the  head  is  thrown  }!^ 
back,  and  still  more  if  it  is  at  the  same  time  inclined  to  the 
opposite  side,  this  band  may  be  felt  cord-like  beneath  the  angle 
of  the  maxilla.     Downwards^  and  a  little  outwards,  another  Down- 
strong  portion  of  the  fascia  encloses  the  omo-hyoid ;  and  this  era-  ^"^J  ^?u 
bracing  the  tendon  between  the  two  muscular  bellies,  binds  it  omo-hyoid; 
down  and  maintains  the  angular  direction  of  the  muscle.     This 
portion  of  the  fascia  descends  to  be  partially  inserted  into  the 
clavicle ;  but,  at  the  same  time,  it  sends  a  covering  round  the 
subclavius  muscle ^  which  is  continuous  (over  the  subclavian  and 
axillary  vessels)  with   the  costo-coracoid  membrane  which   is 
situate  below  the  clavicle. 

Another  and  somewhat  irregular  process  of  the  fascia  assists  ^^^  "^<»^^ 
in  forming  the  common  sheath  of  the  large  cervical  blood-vessels 
(the  carotid  artery  and  jugular  vein,  with  the  pneumo-gastric 
nerve),  a  thin  fibro-cellular  septum   intervening  between  the 
two  vessels  and  thus  completing  a  separate  sheath  for  each. 

Lastly,  a  thin  membranous  partition  is  continued  inwards  inwards, 
across  the  trachea  and  thyroid  body  (to  which  latter  it  sends  f®^t"      , 

^        ,  •     t      1  trachea  and 

an  investment),    and  immediately  behind   the  stemo-thyroid  thyr.  body, 
muscles.     This  layer  has  been  traced,  over  the  large  vessels  at 
the  root  of  the  neck,  to  the  fibrous  layer  of  the  pericardium.* 

Interposed  between  the  pharynx  and  the  muscles  immediately  Preverte- 
applied  to  the  fore  part  of  the  vertebral  column  is  another  layer  ^™^  ^*^^ 
of  the  general  fascia  of  the  neck  known  as  the  prevertebral 
fascia.     Attached  to  the  basilar  process  of  the  occipital  bone, 
and  on  each  side  to  the  transverse  processes  of  the  vertebras  (the 
anterior  tubercles  of  these  processes),  this  layer  immediately 

*  Godman,  having  traced  the  cervical  fascia  into  the  pericardium,  strongly 
insisted  on  considering  the  fibrous  investment  of  the  heart  Bsjbrmedfrom  the 
fascia  ;  but  from  this  mode  of  expression,  which  is  often  met  with  in  ana- 
tomical language,  no  more  should  be  understood  tlian  the  mere  fact  of  con- 
tinuity, for,  on  the  same  grounds,  the  pericardium  might  as  well  be  said  to 
form  the  cervical  fascia.  I  have  succeeded  in  tracing  the  &scia  over  the 
vessels  into  the  fibrous  layer  of  the  pericardium  ;  but  in  some  instances  I 
have  failed  to  trace  the  continuity  of  the  two  structures,  in  consequence 
of  the  fascia  degenerating  (as  it  often  does  in  other  places)  into  mere  cellular 
membrane  at  some  distance  from  the  upper  end  of  the  pericardium.  See 
^*  Anatomical  Investigations,  by  John  Godman,  M.D."    Philadelphia,  1824. 
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covers  the  rectus  capitis  anticiis  and  lateralis,  and  the  longus 
colli  muscles,  and  it  is  likewise  expanded  over  the  scaleni  mus- 
cles and  the  cervical  nerves. 
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FASGL£  OF  THE  THORAX. 

The  superficial  fascia  covering  the  thorax,  continuous  with 
that  of  the  neck  and  of  the  upper  lirob  above,  and  with  that  of 
the  abdomen  below,  is  loose  and  distinct  over  the  greater  part  of 
the  surface  of  the  chest.  In  the  neighbourhood  of  the  mamma 
this  membrane  divides  into  two  layers,  which  enclose  the  gland, 
one  lying  before,  the  other  behind  it.  From  both  these  layers 
offsets  are  continued  into  the  glandular  substance,  separating 
it  \nto  parts  and  supporting  them.  The  posterior  layer  is 
likewise  connected  with  the  immediate  investment  of  the  pec- 
toral muscle  by  bands  of  a  similar  kind  ;  and  processes  contain- 
ing between  them  masses  of  iat  arc  extended  from  the  anterior 
lamina  forward  to  the  skin  and  to  the  nipple.  From  the  sup- 
port they  afford  to  the  mammary  gland,  and  the  connexion 
they  establish  between  it  and  the  skin  and  nipple,  the  last-men- 
tioned processes  were  named  by  Sir  A.  Cooper  the  "  ligamenta 
suspensoria''*  of  the  organ  they  serve  to  support.  The  super- 
ficial &scia  covering  the  thorax  is  thinner  and  denser,  and  con- 
tains less  fat  near  the  middle  line  in  front,  where  its  surfaces  are 
closely  adherent  to  the  skin  and  to  the  deeper  fascia. 

The  deeper  faseia  of  the  thorax,  firmly  adherent  to  the  sur- 
face of  the  sternum  and  to  the  clavicle,  under  the  platysma 
myoides,  is  thin  and  weak  over  the  upper  part  of  the  pectoral 
muscle,  to  which  it  is  adherent  through  the  medium  of  cellular 
elongations  extended  between  the  fasciculi  of  muscular  fibres.  It 
becomes  somewhat  stronger  in  the  interval  between  the  margins 
of  the  pectoralis  major  and  latissimus  dorsi  muscles,  where  it 
closes  in  the  axillary  space ;  and  is  most  developed  near  the  epi- 
gastric region,  where  it  is  intimately  connected  with  the  dense 
aponeurotic  fibres  covering  the  upper  part  of  the  recti  muscles. 
At  the  margin  of  the  latissimus  dorsi  the  fascia  appears  to 
split,  one  layer  continuing  on  the  cutaneous,  the  other  on  the 
deep  aspect  of  that  muscle ;  and  both  layers  become  attached  to 
the  spines  of  the  dorsal  vertebrse. 


♦  "On  the  Anatomy  of  the  Breast."    London,  1840. 
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By  reflecting  the  great  pectoral  muscle  a  deep  layer  of  under 
fiiscia  18  brought  into  view,  which  is  strongest  at  the  upper  and  ^^le. 
outer  part,  where  it  is  stretched  between  bones,  but  becomes 
weaker,  and  degenerates  into  mere  cellular  membrane  in  front  of 
and  behind  the  smaller  pectoral  muscle.  The  upper  and  Costo- 
stronger  portion  of  this  deep  layer  of  fascia  is  named  the  C08t(h  ^^^^e. 
earacoid  liffament  or  membrane.  The  fibres  of  which  this 
stmcture  is  composed  are  aggregated  together  on  the  outer  side, 
and  are  here  inserted  into  the  end  of  the  coracoid  process  of  the 
scapula,  from  which  point  they  diverge  upwards  and  inwards, 
becoming  proportionally  weaker,  and  are  attached  above  along 
the  under  margin  of  the  clavicle  and  to  the  inner  extremity  of 
the  first  rib.  The  band  thus  formed  stretches  across  and  pro- 
tects the  axillary  vessels  and  nerves,  and  offers  considerable  re- 
sistance to  the  finger  when  pressed  between  the  coracoid  process 
of  the  scapula  and  the  clavicle.  It  does  not  present  any  defined 
maigin,  in  consequence  of  its  continuity  with  the  thinner  mem- 
brane already  noticed  as  descending  to  the  pectoralis  minor. 
Lastly,  a  thinner  layer,  passing  behind  the  subclavius,  com- 
pletes the  investment  for  that  muscle,  and  is  continuous  with  a 
layer  we  have  already  traced  as  descending  towards  this  point 
from  the  deep  cervical  fascia  where  it  is  connected  with  the 
omo-hyoid  muscle  (page  481). 

Inter-costal  fascia. — On  the  cutaneous  surface  of  the  external  Intcr-coetal 
inter-costal,  and  on  the  internal  aspect  of  the  internal  inter-costal  °^*®- 
muscle,  exist  distinct  and  firm,  though  thin  layers  of  fascia ; 
and  there  is  also  a  delicate  cellular  prolongation  between  the  two 
sets  of  muscles.  These  layers  of  fascia  become  much  stronger 
at  the  points  at  which  the  corresponding  muscles  are  deficient ; 
namely,  between  the  external  inter-costal  muscle  and  the  sternum 
in  front,  and  between  the  internal  inter-costals  and  the  vertebral 
column  behind. 

The   vertebral   aponeurosis^   which   might   be    enumerated  Vertebral 
amongst  the  fascise  of  the  thorax,  has  been  described  at  page  299,  ro^^^^ 
in  connexion  with  the  muscles  it  separates. 

FASCI-E  OF  THE  UPPER  LIMB. 

The  superficial  fascia  of  the  arm  requires  but  little  notice.  Superficial 
It  is  most  distinct  opposite  the  bend  of  the  elbow,  where  the  ^"<^^* 
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superficial  veins,  contained  within  lis  laminse,  are  nnmerous 
and  large.  In  tlie  palm  of  tlie  hand,  on  the  contrary,  it  is  so 
adherent  to  the  skin  and  true  palmar  fascia,  (or  rather  these  two 
structures  are  here  so  connected  by  dense  fibro-cellular  bands,) 
that  it  is  impossible  to  demonstrate  the  existence  of  superficial 
fascia  as  a  separate  layer.  Subcutaneous  burs®  are  usually 
found  in  this  fiuscia  over  the  acromion,  the  olecranon,  and  the 
knuckles. 
Fascia  of  the  The  deep  fascia  over  the  greater  part  of  the  deltoid  is  coarse 
^  ^"  ^''  and  cellular,  adhering  closely  to  the  surfiice  of  the  muscle,  and 
continuous  with  the  septa  which  dip  between  its  &8ciculi.  Over 
that  portion  of  the  muscle  which  arises  from  the  posterior  end  of 
the  spine  of  the  scapula,  however,  the  fascia  becomes  more 
dense,  and  descends  to  join  with  that  investing  the  iniia-spina- 
tus,  and  to  strengthen  the  fascia  over  the  back  of  the  arm. 
Fascia  of  Thefoscia  of  the  arm,  composed  chiefly  of  transverse  fibres 
^  "^  held  together  by  others  having  an  oblique  or  longitudinal  course, 
diflTers  much  in  density  at  diflferent  parts.  Thus  it  is  thin  and 
cellular  over  the  biceps  muscle,  stronger  where  it  covers  the  tri* 
ceps,  and  particularly  dense  as  it  approaches  the  outer  and 
inner  condyles  of  the  humerus.  It  is  strengthened  above,  and 
during  muscular  action  is  kept  tense,  by  tendinous  fibres  pro- 
longed from  the  pectoralis  major  and  latissimus  dorsi  on  the 
inner  side,  and  from  the  deltoid  on  the  outer  side.  The  iascia 
of  the  arm  may  be  considered  as  a  continuation  downwards  of 
the  fascia  already  described  as  covering  these  several  muscles. 

This  &scia  is  connected  to  the  shaft  and  condyles  of  the  hu- 
merus by  two  processes,  which  extend  directly  to  the  bone,  and, 
separating  the  muscles  on  the  posterior  from  those  on  the  an- 
lnter-mii»>  terior  aspcct  of  the  limb,  are  named  inter-muscular  septa^    Of 
extenS*^ '  these  the  external^  which  is  not  well  marked,  reaches  from  the 
insertion  of  the  deltoid,  along  the  outer  ridge  on  the  shaft  of 
the  humerus  to  the  external   condyle.     It  receives  tendinous 
fibres  from  the  deltoid,  and  gives  partial  origin  to  the  muscles 
between  which  it  is  interposed,  namely,  the  triceps  behind, 
and  the  supinator  longus,  and  extensor  carpi   radialis  longior 
in  front.     It  is  pierced  from  behind  forwards  by  the  musculo- 
inteniaL     spiral  nerve  and  the  superior  profunda  artery.     The  internal 
septum,  much   thicker  and  stronger   than   the  other,   begins 
near  the  insertion  of  the  coraco-brachialis,  from  which  it  re- 
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ceives  fibres ;  it  extends  between  the  triceps  and  brackialis  an- 
ticus,  affording  points  of  attachment  to  some  of  the  fibres  of 
these  muscles.  It  is  traversed  from  before  backwards  by  the  ul- 
nar nerve  and  the  lower  profunda  and  anastomotic  arteries.  Be- 
sides these  septa,  the  fascia  of  the  arm  sends  thinner  ofisets  to  se- 
parate the  different  muscles  (as  the  biceps  from  the  brachialis 
anticus)  from  each  other,  and  to  assist  in  forming  the  sheath  to 
the  brachial  vessels  and  median  nerve. 

The  fascia  of  the  fore-arm^  continuous  above   with    that  FaKiaofthe 
descending  from  the  upper  arm,  is  closely  connected  at  the  bend    °'®"®™ » 
of  the  elbow  with  the  periosteum  covering  the  superficial  por- 
tions of  the  condyles  of  the  humerus  and  the  olecranon  process  at  bend 
of  the  ulna ;  and  it  is  strengthened  by  tendinous  fibres  sent  from  °^®^**®^- 
the  triceps  and  biceps  muscles.     Below  the  elbow  this  fiiscia  is 
composed  principally  of  circular  fibres  attached  to  the  olecranon, 
and  the  inner  margin  of  the  ulna,  crossed  however  by  longitu- 
dinal and  oblique  fibres,  which  descend  from  the  points  of  bone 
and   tendons    of  muscles  just   indicated.     Of  these  accessory  Expansion 
fibres,  the  band  sent  from  the  biceps  tendon  (see  p.  826),  is  bicn>B. 
worthy  of  particular  notice.    It  expands  over  the  muscles  arising 
from  the  inner  condyle  of  the  humerus ;  and  it  forms  a  firm 
though  thin  septum  between  the  median  basilic  vein,  which  lies 
before  it,  and  the  brachial  artery,  with  its  accompanying  veins  and 
median  nerves,  situated  behind  it.     The  fascia  thus  strengthened  Connexion 
by  the  expansion  from  the  biceps  muscle  is  intimately  con-  ^*'^, 
nected  with  the  muscles  below  the  inner  condyle  of  the  hu- 
merus, giving  origin  to  many  of  their  fibres ;   and  it  is  also 
united  to  the  fibrous  bands  (inter-muscular  septa)  placed  be- 
tween those  muscles,  so  that  the  muscles  lie  in  several  cells  or 
sheaths  of  fibrous  structure. 

The  attachment  of  the  fascia  of  the  fore-arm  to  the  subcuta- 
neous margin  of  the  ulna  conveniently  divides  it  into  an  anterior 
and  a  posterior  portion. 

The  anterior  division  of  the  fascia  of  the  fore-arm,  continuing  Anterior 
from  that  at  the  bend  of  the  elbow,  is  much  weaker  than  the  ^^^^ 
membrane  on  the  posterior  aspect  of  the  limb.  In  the  hollow 
just  below  the  bend  of  the  elbow,  this  fascia  presents  a  small 
oval  aperture  for  the  transmission  of  a  short  communicating 
branch  between  the  superficial  and  the  deep  veins  of  the  fore-arm. 
It  increases  in  density  towards  the  hand  ;  and  a  little  above  the 
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wrist  affords  a  slieatli  to  the  tendon  of  the  long  palmar  muscle, 
which  passes  over  the  annular  ligament  to  be  inserted  into  the 
narrow  end  of  the  palmar  &scia.  Seyeral  white  lines  seen  on 
the  surface  of  the  fescia  mark  the  inter-muscular  septa  which 
are  continuous  with  it.  Between  the  superficial  and  the  deep 
layer  of  flexor  muscles,  another  layer  of  fascia  is  stretched  from 
side  to  side ;  it  is  stronger  below  than  above,  where  it  is  gene- 
rally little  more  than  cellular  membrane. 

The  anterior  annular  ligament  of  the  carpus,  composed  of 
close  white  fibres,  extends  transversely  from  the  scaphoid  and 
trapezium  on  the  outer  side,  to  the  unciform  and  pisiform  bones 
on  the  inner  side,  bridging  over  a  space  through  which,  sheathed 
by  synovial  membrane,  run  the  tendons  of  the  long  flexor  mus- 
cles with  the  median  nerve.  The  upper  margin  of  this  structure 
is  continuous  with  the  fascia  of  the  fore-arm,  and  receives  some 
fibres  from  the  tendon  of  the  flexor  carpi  ulnaris.  The  anterior 
surface  is  crossed  by  the  tendon  of  the  palmaris  longus,  the  ulnar 
artery  and  nerve,  and  a  cutaneous  branch  of  the  median  nerve ; 
the  lower  margin  is  connected  with  the  palmar  iascia,  and  gives 
partial  origin  to  most  of  the  short  muscles  of  the  thumb  and 
of  the  little  finger.  The  anterior  annular  ligament  should  be 
considered  as  a  highly  developed  portion  of  the  fascia  of  the 
wrist,  and  not  as  a  true  ligament.  It  is  thicker,  and  apparently 
more  independent  than  the  posterior  annular  ligament,  merely 
because  the  flexors  of  the  fingers  are  larger  and  more  powerful 
than  the  extensors. 

The  posterior  division  of  the  iascia  of  the  fore-arm,  by  fiir 
the  thicker  of  the  two,  binds  down  the  soft  parts  in  the  hollow 
between  the  bones  of  the  fore-arm,  is  intimately  connected  with 
the  strong  septa  between  the  several  superficial  muscles  imme- 
diately beneath  it,  and  sends  off  a  thin  nearly  cellular  transverse 
membrane  to  separate  the  superficial  from  the  deeper  group  of 
muscles.  Approaching  the  back  of  the  wrist,  the  transverse 
fibres  increase  in  number  and  strength,  and  these  being  stretched 
from  the  outer  margin  of  the  radius  on  one  side  to  the  pisiform 
bone  and  the  palmar  fascia  on  the  other,  constitute  the  posterior 
annular  ligament  of  the  carpus.  (See  p.  S17.)  This  structure, 
however,  is  attached  not  only  to  the  points  just  indicated,  but  it 
is  likewise  connected  to  the  several  parallel  ridges  on  the  pos- 
terior fiat  surface  of  the  radius,  and  thus  converts  the  interme- 
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diate  grooves  into  complete  fibro-osseous  canals  to  lodge  the 
tendons  of  the  extensor  muscles.     (See  p.  124.) 

The  fascia  of  the  hand. — On  the  dorsal  aspect  is  found  a  Dowal 
thin  layer  of  fascia,  which  is  prolonged  from  the  posterior  an-  ^*^fj 
nular  ligament  over  the  extensor  tendons^  separating  them  from 
the  superficial  veins  and  nerves. 

The  palmar  fascia  consists  of  a  central  and  two  lateral  por-  Palmar 
tions.     The  lateral  divisions  are  very  thin;  they  afford  a  de-  three paru. 
licate  covering  to  the  mnscles  composing  respectively  the  thenar 
and  hypothenar   eminences.      The  central  portion    is  one  of  Centmi 
the  strongest  fiiscise  of  the  body.     Occupying  the  interval  be-  ^    * 
tween  the  eminences  just  named,  and  expanding  towards  the 
fingers,  it  has  a  somewhat  triangular  or  fan-like  form.     The 
narrow  end  of  the  fascia,  thicker  than  any  other  part,  and  com- 
posed of  close  parallel  fibres,  is  continuous  with  the  anterior 
annular  ligament,  and  receives  the  tendon  of  the  palmaris  longus 
muscle ;  the  broader  portion,  becoming  thinner  and  flatter  as  it 
advances  towards  the  fingers,  has  a  much  more  irregular  and 
interlaced  texture,  and  adheres  more  closely  to  the  skin  of  the 
palm.     Opposite  the  heads  of  the  metacarpal  bones  it  divides  EndB  in 
into  four  processes,  each  of  which,  corresponding  to  a  finger,  <^J™" 
soon  splits  again  to  arch  over  the  sheath  of  the  flexor  tendons ;  which  are 
and  the  bundles  of  fibres  thus  separated,  and  dipping  on  each  ^^^ 
side  of  the  joints  between  the  metacarpal  bone  and  the  first  Kgamenta. 
phalanx,  are  attached  to  the  ligaments  of  these  joints,  and  to  the 
sheaths  of  the  tendons,  some  fibres  continuing  to  the  transverse 
ligament  which  binds  the  metacarpal  bones  one  to  the  other. 
These  divisions  of  the  palmar  fascia  are  held  together  by  irregu- 
lar transverse  fibres,  which  (lying  immediately  under  the  skin, 
and  frequently  adhering  to  it,  and  on  this  account  rendering  the 
structure  indistinct,)  serve  to  give  great  additional  strength  at 
the  points  of  divergence.     Interposed  between  the  digital  pro- 
cesses now  described  ate  the  digital  arteries  and  nerves. 

The  palmar  fascia  on  its  cutaneous  surface  gives  origin  to 
some  of  the  fibres  of  the  palmaris  brevis.  It  covers  immedi- 
ately the  palmar  arteries  and  nerves  with  the  tendons  of  the 
flexor  muscles. 
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As  the  &8ciae  are  merely  accessory  to  other  structures,  espe- 
cially the  muscles,  it  is  to  be  expected  that  they  should  vary  in 
different  situations  with  the  purposes  to  which  they  are  subser- 
yient.  In  the  limbs  the  muscles  are  arranged  in  elongated 
and,  being  frequently  unattached  to  bone  except  at 
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their  opposite  ends,  they  have  a  considerable  tendency  to  dis« 
placement  during  the  varied  and  extended  motions  of  the  limbs. 
Here,  therefore,  the  investing  fasciso  are  for  obvious  reasons 
strong  and  distinct.  But  over  the  abdomen,  the  muscles,  having 
a  regular  stratiform  arrangement,  are  held  fixed  not  only  at  their 
ends,  but  at  the  margins,  and  they  are  not  liable  to  such  altera- 
tion in  position  as  in  the  limbs  results  from  the  extensive  move- 
ments of  the  joints.  Under  such  circumstances  an  investing 
fascia  is  little  required,  and  it  is  in  iact  proportionably  little 
developed.  One  muscle  (the  rectus),  which,  differently  from 
the  rest,  is  long,  narrow,  and  fixed  only  at  the  ends,  is  retained 
in  its  position  by  a  peculiar  arrangement  of  aponeurotic  struc- 
ture (page  360). 

On  the  abdomen  there  are  recognised ---.  a.  the  superficial 
fascia,  as  in  other  situations ;  b,  on  the  inner  sur&ce  of  the 
deepest  muscle,  and  immediately  lining  the  cavity,  a  peculiar 
layer  of  fascia,  named,  from  the  muscle  with  which  it  is  in 
contact ;  c.  a  delicate  layer  of  membrane  immediately  investing 
the  muscular  fibres,  and  the  representative  of  the  well-developed 
deep  fascia  which  encases  the  muscles  of  the  limbs  and  the 
neck. — The  structure  last  referred  to  needs  only  to  be  indi- 
cated ;  the  other  fiiscisa  require  detailed  examination. 

External  or  Superficial  fascia, — Over  the  greater  part  of  the 
abdomen  this  fitscia  presents  the  appearance  of  a  single  mem- 
brane ;  but  in  the  inguinal  region  it  consists  obviously  of  two 
layers,  which  differ  so  materially  from  each  other  in  appearance, 
structure,  and  connexions  as  to  require  distinct  mention.  The 
subcutaneous  layer  consists,  like  the  superficial  fascia  of  the 
neck  and  thigh,  of  cellular  membrane  containing  fiit  in  greater 
or  less  quantity,  superficial  vessels,  and  lymphatic  glands.  In 
fat  subjects  this  structure  may  be  partially  separated   by  dis- 
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section  into  several  irregular  layers.  In  lean  bodies  it  has 
more  of  a  membranous  character,  but  is  still  split  as  it  were 
at  certain  points  to  embrace  and  contain  the  superficial  vessels. 
Traced  towards  the  linea  alba,  the  penis,  and  scrotum,  this 
superficial  portion  is  found  to  contain  less  and  less  &i,  until 
finally  it  ceases  to  exist  as  a  distinct  structure,  becoming  by 
degrees  inseparably  united  to  the  deeper  layer.  Over  Poupart's 
ligament  it  is  continuous  with  the  superficial  fiiscia  of  the 
thigh,  and  more  externally  with  that  covering  the  gluteal 
region. 

The  deeper  layer  of  the  superficial  fascia  is  thinner  than  that  Deeper 
just  described,  and  more  distinctly  membranous  in  its  appear*     ^^^' 
ance  and  structure.     Between  this  layer  of  the  superficial  &scia 
and  the  subcutaneous  one  already  noticed  are  placed  the  super- 
ficial inguinal  blood-vessels  and  the  lymphatics.      The  deep 
layer  being  traced  downwards  over  the  external  oblique  muscle, 
is  found  to  be  fixed  to  Poupart^s  ligament  near  the  anterior 
superior  spine  of  the  ilium  and  to  the  fascia  lata — a  little  below  Connected 
that  structure — across  the  thigh.     Over  the  spermatic  cord,  the  ^^  ^^ 
superficial  &scia  (its  two  layers  being  here  blended  one  with 
the  other,  and  at  the  same  time  altered  in  structure,  and  devoid 
of  fikt)  descends  to  the  scrotum,  and  so  becomes  continuous  Continued 
with  the  corresponding  structure  in   the  perineum.      Lastly,  *«  scrotum, 
nearer  the  middle  line,  it  is  continuous  with  the  membranous 
sheath  of  the  penis. 

Lining  membrane  of  the  abdomen, — On  the  inner  sur&ce  of  Lining 
the  walls  of  the  abdomen,  is  a  membranous  structure  which  ^^^^^^n 
lines  the  visceral  aspect  of  the  deepest  layer  of  the  muscles. 
This  membrane  or  fascia  is  continuous  all  around  the  cavity, 
which  it  assists  in  closing;  and  it  has  been  differently  named 
in  different  parts,  according  to  the  muscles  with  which  it  is  in 
immediate  contact — &8cia  transversalis,  fascia  iliaca.  Descend- 
ing  into  the  pelvis,  the  lining  membrane  of  the  cavity  assumes 
the  name  pelvic  fascia,  &c. 

Fascia  transversalis  (A.  Cooper). — The  larger  portion  of  the  Faada 
membranous  lining  of  the  abdomen,  namely,  that  corresponding  "^^^ 
with  the  anterior  and  lateral  parietes,  has  been  described  under 
this  name,  on  account  of  its  close  connexion  with  the  inner  sur- 
face of  the  transversalis  muscle.     As  in  the  case  of  other  abdo- 
minal fascise,  it  is  strongest  and  most  clearly  demonstrable  in  the  thickbelow. 
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inguinal  region,  ivhcre  the  muscles  are  somewhat  defective ;  and 
here  also  it  is  of  particular  interest,  on  account  of  its  connexion 
vrith'the  structure  of  the  parts  through  which  inguinal  bemise  are 
protruded.  Followed  upwards  from  this  situation,  the  transyer- 
salis  fascia  becomes  gradually  thinner,  and  beyond  the  maigin  of 
the  ribs  it  degenerates  into  a  mere  cellular  covering  to  the  under 
surface  of  the  diaphragm.  Traced  on  either  side,  also,  it  is  found 
thinner  and  more  cellular  as  it  approaches  the  loins,  where,  from 
the  thickness  and  comparative  immobility  of  the  abdominal 
walls,  it  may  be  said  to  be  less  required  to  support  the  viscera. 
The  transversalis  fascia  is  continuous  with  the  iliac  iascia — the 
smaller  portion  of  the  lining  membrane  of  the  abdominal  walls ; 
but  the  connexion  between  them  is  somewhat  complex  inferiorly 
in  consequence  of  a  prolongation  being  sent  over  the  laige 
vessels  as  they  pass  from  the  abdomen  to  supply  the  lower  limb. 
Along  the  inner  surface  of  the  crest  of  the  ilium,  between 
the  iliacus  and  transversalis  muscles,  the  fascia  transversalis  is 
connected  with  the  periosteum  along  the  line  of  attachment  of 
the  fascia  iliaca.  For  about  two  inches  from  the  anterior  su- 
perior spine  of  the  ilium  inwards,  it  is  closely  connected  with 
the  posterior  surface  of  Poupart'^s  ligament,  and  is  there  directly 
continuous  with  the  fascia  iliaca,  which  comes  forward  from  the 
iliac  fossa,  a  white  line  sometimes  marking  the  place  at  which 
one  is  continued  into  the  other.  At  this  point  also,  and  to  the 
same  extent,  the  fascia  lata  of  the  thigh  is  closely  con- 
nected with  Poupart's  ligament,  which  is  here  very  strong, 
and  forms  thus  a  point  of  union  of  several  layers  of  iascia. 
About  midway  between  the  spine  of  the  ilium  and  that  of 
the  pubes,  the  large  artery  and  vein  (which  lie  in  front 
of  the  iliac  fascia)  prevent,  as  they  pass  out  into  the  thigh, 
the  fascia  transversalis  from  joining  the  fascia  iliaca,  and  fit>m 
this  point  to  the  edge  of  Gimbernafs  ligament  the  fascia 
transversalis  is  prolonged  downwards  over  the  artery  and  vein, 
forming  the  anterior  portion  of  the  femoral  sheath.  This 
part  or  prolongation  of  the  fiiscia  transversalis  is  not  very 
closely  connected  with  Poupart^s  ligament,  under  which  it 
passes.  It  is  here  strengthened  by  a  dense  band  of  fibres, 
which  arches  over  the  vessels,  and  is  inserted  into  the  crest 
and  pectineal  line  of  the  pubes,  behind  the  conjoined  tendons 
of  the   transversalis   and    internal  oblique,  and    the    reflected 
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insertion  of  the   external  oblique  aponeurosis.      This  band  is  Deep 
sometimes  called  the  deep  crural  arch,  ^        "^  ' 

Lastly,  about  half-way  between  the  anterior  superior  spine  of 
the  ilium  and  the  symphysis  pubis,  and  about  half  an  inch 
above  Poupart'^s  ligament,  the  spermatic  cord  in  the  male,  and 
the  round  ligament  in  the  fetnale,  pierce  the  fascia  transversalis ; 
and  these  structures,  instead  of  passing  through  a  mere  foramen 
in  the  membrane,  receive  respectively  from  the  fascia,  a  delicate 
funnel-shaped  covering,  which  is  prolonged  upon  them.  The 
opening  thus  formed  in  the  transversalis  fascia  is  called  the  tn-  Internal 
ternal  abdominal  ring ;  but  the  scalpel  must  be  used  to  cut  ^°™*"*^ 
the  delicate  sheath  around  the  cord,  before  anything  like  a  ring 
or  defined  aperture  can  be  seen. 

The /ascta  iliaca^  more  limited  in  extent,  but  stronger  than  Fascia 
the  fascia  transversalis,  lines  the  back  part  of  the  abdominal  "'^^ 
cavity,  and  covera  not  only  the  muscle  from  which  it  derives 
its  name,  but  also  the  psoas.     The  densest  portion  of  its  fibres 
is  stretched  transversely  from  the  crest  of  the  ilium,  over  the 
margin  of  the  psoas  muscle  to  the  brim  of  the  pelvis,  where  it 
is  intimately   blended   with   the   periosteum.      Upwards,   this 
membrane,  becoming  much  weaker,  is  connected  with  the  sacrum, 
and  by  small  and  distinct  processes  with  the  inter-vertebral  sub- 
stances and  neighbouring  margins  of  the  lumbar   vertebrse ; 
and  finally  it  becomes  blended  with  the  lumbar  fascia  at  the 
ligamentum  arcuatum  externum.     The  external  iliac  vessels  lie  iiiacyeaaels 
on  or  in  front  of  this  part  of  the  iliac  fascia.  ^ion 

Along  the  line  corresponding  to  the  division  between  the 
abdomen  and  the  thigh,  the  iliac  &scia  is  variously  disposed. 
Thus,  to  the  outer  side  of  the  external  iliiic  artery,  it  turns  for-  Amnge- 
wards  to  be  connected  with  Poupart's  ligament  and  the  &scia  p*°l^»g 
transversalis,  as  already  described ;  to  the  inner  side  of  t^e  femo-  ligament. 
ral  vein  it  is  attached  to  the  ilio-pectineal  line,  where  also  the 
pubic  portion  of  the  fascia  lata,  being  traced  upwards,  is  found  to 
terminate  ;   and  between  these  two  points,  namely,  behind  the 
femoral  vessels,  it  continues  downwards  over  the  margin  of  the 
pelvis,  forming  the  back  part  of  the  sheath  of  those  vessels.     As  Femotal 
regards  this  sheath,  it  may  here  be  stated,  that  though  its  fore-  ^^^^  > 
part  is  said  to  be  continued  from  the  fascia  transversalis,  and  its  Jj^on^vith' 
back  part  from  the  fascia  iliaca,  still  the  sheath  is  formed  of  &8cxatnm»- 
continuous  membrane, — the  mode  of  describing  it,  which  appears  ][^^  ^^ 
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io  imply  ft  separation,  necessarily  resalting  from  ihe  diiruion  of 
ibe  internal  abdominal  fascia  into  these  two  parts.  When  it 
is  considered  that  the  transversalis  and  iliac  fiiscis  are  bat  puts 
of  the  same  structure,  (differently  named,  for  reasons  already 
noticed,)  the  femoral  sheath  will  appear  to  coirespond  in  its 
construction  with  the  funnel-shaped  corering  giyen  to  the  sper* 
matic  cord. 

The  psoas  parvus,  when  present,  is  closely  connected,  by 
means  of  fibres  sent  off  from  its  tendon,  with  the  inner  portion 
of  the  iliac  fascia. 

The  lumbar  fascia  (fascia  lumhorum)  has  already  been  de- 
scribed in  connexion  with  the  abdominal  muscles ;  with  which 
structures,  indeed,  it  is  anatomically  more  closely  related  than  it 
IS  with  the  fiiscise  properly  so  called. 


FASCIiE  OF  THE  PERINEUM. 
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The  fascieo  of  the  perineum  correspond  in  a  great  measoie 
with  those  at  the  lower  part  of  the  abdomen.  They  con- 
sist of  the  superficial  fascia,  which  covers  the  muscles,  and  a 
deeper  fascia,  which  is  to  be  considered  the  boundary  of  the 
pelvic  cavity. 

Superficial  fascia  of  the  Perinteum. — The  two  laminae  of 
which  this  is  composed,  as  has  been  said  of  the  corresponding 
fascia  of  the  groin,  differ  so  materially  from  each  other  that  thej 
two  Uyori.  must  be  separately  described.  The  outer  or  stib-culaneous  layer, 
is  thick  and  cellular,  contains  a  quantity  of  fiit,  is  more  adherent 
to  the  skin  than  to  the  subjacent  layer,  and  is  prolonged  con- 
tinuously over  the  buttocks  and  thighs,  without  any  attachment 
to  periosteum.  Traced  forwards,  however,  it  is  gradually  lost 
sight  of  in  the  scrotum,  where,  losing  its  fat,  it  joins  inseparably 
with  the  deep  layer. 

The  deeper  layer  of  superficial  fascia,  is  thinner  but  more  dis- 
tinctly membranous,  contains  little  or  no  fiit,  invests  closely  the 
perinseal  muscles,  does  not  extend  laterally  over  the  thighs,  and 
has  some  important  connexions  with  other  structures.  Thus, 
on  each  side,  the  deep  layer  is  closely  connected  with  the 
rami  of  the  pubes  and  ischium  as  far  as  the  tuberosity  of  the 
latter  bone,  bo  much  so  that  air  injected  under  it  cannot  be 
made  to  pass  any  farther  in  this  direction.      In  front  it  is  con- 
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tinued  into  the  scrotum,  and  thus  becomes  connected  with  the  «>ntinued 
deeper  layer  of  the  superficial  fiuscia  of  the  abdomen.     Between  wrotum  ; 
the  perinseal  muscles  it  sends  cellular  processes  or  septa,  and 
finally,  (avoiding  the  sphincter  ani,  which  lies  immediately  under  does  not 
the  skin,)  it  turns  round  the  posterior  margin  of  the  trans  versus  ^^^,^,. 
perinsei  muscle  to  join  with  a  thin  prolongation  sent  forwards  axii. 
from  the  deep  perinseal  &scia,  to  be  presently  described.     The  Connexion 
attachment  of  this  layer  of  superficial  fascia  laterally  and  behind,  ^sda. 
and  its  continuity  with  other  similar  structures  in  front,  account 
for  the  course  taken  (as  long  as  this  fascia  remains  entire)  by 
urine  eztravasated  from  rupture  of  the  urethra. 

The  deep  perinaal  fascia  (triangular  ligament, — ^Douglas ;  Deep 
triangular  ligament  of  the  urethra, — Camper)  lies  under  the  ^^|f?^ 
proper  perineal  jnuscles,  closing   in   the  anterior   portion  of 
the   outlet  of  the  pelvis.      It  is  a  very  strong  and  resistant 
membrane.      Necessarily  triangular  in  form  in  consequence  of  triangular; 
the  direction  of  the  bones  with  which  it  is  connected,  the  apex 
of  this  fascia  corresponds  to  the  arch  of  the  pubes  and  is  con- 
nected with  the  sub-pubic  ligament ;   the  two  sides  are  firmly  attached 
attached  to  the  rami  of  the  pubes  and  a  small  portion  of  the  ^    °^ 
ischia,  behind  the  insertion  of  the  crura  penis;  and  the  base 
turned  towards  the  rectum  has  connexions  to  be  presently  de* 
scribed.    It  is  pierced  by  the  membranous  portion  of  the  urethra, 
about  an  inch  behind  the  pubic  arch,  and  just  above  or  in  front 
of  this,  by  the  dorsal  veins  of  the  penis. 

The  deep  perinseal  fascia  is  composed  of  two  layers,  between  ConuBts 
which  are  contained  the  arteries  of  the  bulb,  Cowper's  glands,  ^y*^° 
and  the  compressor  muscles  of  the  urethra.     These  two  layers 
are  differently  disposed  at  the  urethral  aperture  and  at  the  base 
or  fi^e  margin  of  the  fascia.     Thus,  from  around  the  margin  of  Urethral 
the  urethral  aperture  the  layers  are  prolonged, — ^the  one  forwards  *^  ^^' 
to  become  continuous  with  the  coverings  of  the  bulb  and  the 
corpus  spongiosum  urethrae,  the  other  backwards  towards  the 
fibrous  investment  of  the  prostate  gland, — so  as  to  leave  the 
opening  imperfectly  defined  on  both  its  outer  and  its  inner  aspect. 

Towards  its  base  the  fascia  becomes  weaker,  and  about  half  Arrange- 
an  inch  behind  the  urethral  aperture,  the  two  layers^  in  place  of  base 
terminating  abruptly,  separate  again  from  each  other,  diminish-  of  &8cia. 
ing  in  strength  and  distinctness  as  they  thus  diverge.     The 
anterior  layer,  turning  forwards  behind  the  transverse  muscles 
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of  the  perinaeniDy  joins  with  the  deep  layer  of  saperfidal  &scia 
already  described  as  taming  in  to  meet  it.  The  posterior  layer 
extends  on  each  side  into  the  thin  membrane  which  is  q>read 
over  the  outer  sorfaux  of  the  levator  ani. 

FASCLE  OF   THE  PELTIS. 
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The  pelvis  is  lined  with  fascia  in  the  same  manner  as  the 
abdomen.  But  there  is  here  a  peculiar  layer,  which  may  be  con- 
sidered a  visceral  layer,  directed  inwards  from  the  parietal  porUon 
to  the  viscera.  The  visceral  layer  belongs  to  the  levator  ani 
muscle.  This  muscle  extends  from  the  walls  of  the  pelvis  to  the 
organs  in  that  cavity  and  supports  them ;  and  the  fiiscia  or  layer 
of  fascia  in  question  Hues  the  upper  surface  of  the  muscle.  From 
this  statement  it  results  that  the  fascia  in  the  pelvis  consists  of 
two  parts — one  lining  the  cavity,  the  other  assisting  to  support 
the  viscera.  There  are,  however,  three  portions  recognised  by 
anatomists  and  a  distinctive  name  is  assigned  to  each.  Thus,  the 
membrane  descending  from  the  brim  of  the  pelvis  (to  which  the 
iliac  fascia  was  traced)  and  lining  the  cavity,  is  named  **  pelvic 
fascia  ;^  but  it  assumes  the  name  *^  obturator  fascia  **  (from  the 
muscle  it  is  chiefly  in  contact  with)  below  the  point  at  which  the 
visceral  layer  is  given  off.  And  this  last  is  called  ^^  vesical  ^  or 
*^  recto-vesical.^ — It  might  be  said  that  the  pelvic  fascia,  after 
descending  a  certain  way,  splits  into  the  obturator  and  recto-vesi« 
calfesdse. 

The  deep  perinseal  fascia  already  described  (page  443)  has 
likewise  a  claim  to  be  referred  to  among  the  fascis  of  the  pelvis, 
inasmuch  as  it  closes  in  this  cavity  beneath  the  arch  of  the  pubes. 

The  membranes,  or  layers  of  membrane,  whose  arrangement 
has  thus  been  noticed  generally  and  in  connexion,  will  now  be 
separately  examined. 

The  pelvic  fascia  lines  the  upper  part  of  the  cavity  of  the 
pelvis.  At  the  side  of  the  cavity  this  fascia  is  attached  to  the 
brim  of  the  pelvis,  where  the  iliac  fiiscia  was  said  to  end,  and 
the  two  membranes  are  for  some  space  continuous  one  with  the 
other.  Further  forward,  the  attachment  of  the  pelvic  fiiscia  to 
the  bone  or  periosteum  inclines  downwards  behind  the  pubes, 
following  the  maigin  of  the  obturator  intemus  towards  the  lower 
part  of  the  symphysis  of  the  pubes.     Descending  in  the  cavity. 
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the  fascia  covers  tbe  internal  obturator  muscle,  and  is  connected 
with,  or  gives  origin  to,  some  of  its  fibres.     At  the  back  part  of 
the  pelvis  degenerating  into  a  thin  cellular  layer,  it  spreads  over 
the  pyriform  muscle  and  the  sacral  nerves,  and  is  here   per- 
forated by  branches  of  the  internal  iliac  artery  and  vein.     In 
front,  the  fascia  is  connected  with  the  fibrous  part  of  the  canal 
by  which  the  obturator  vessels  and  nerve  escape  from  the  pelvis ; 
and  close  to  the  symphysis  pubis,  a  short  band  is  directed  back-  Anterior 
wards,  above  the  prostate  gland,  to  the  bladder,  with  which  it  is  ^q^*^ 
intimately  connected.      A  similar  band  exists  at  the  opposite  the  bladder, 
side  of  the  symphysis  of  the  pubes,  and  the  two  are  separated 
by  a  narrow  depression,  in  or  opposite  which,  the  dorsal  veins 
of  the  penis    lie,  after  entering  the  pelvis.       The  bands  in 
question  are  named  the  anterior   true  ligaments  of  the  urin- 
ary bladder. 

The  pelvic  fascia  is  considered  to  end  at  a  white  thickened  Lower  end 
band,  which  stretches  from  near  the  symphysis   pubis  to  the  ^^^^ 
spine  of  the  ischium.     From  the  under  surfiice  of  this  band  the  thick  band, 
levator  ani  muscle  arises,  and  in  the  same  place  springs  a  layer 
of  fascia  which  follows  the  upper  surface  of  that  muscle  to  the 
viscera — the  vesical  fascia. 

Obturator  fascia, — This  is  the  continuation  of  the  pelvic  Obt.  £ucia 
fascia  over  the  lower  part  of  the  internal  obturator  muscle  ;  and  !^"f 
being  so, — to  recognise  it  under  a  separate  designation  seems  muBcle; 
superfluous.     The  obturator  fascia  is  fixed  below  to  the  rami  of 
the  pubes  and  ischium,  and  to  the  great  sacro-sciatic  ligament, 
receiving  some  strengthening  fibres  from  the  last-named  struc- 
ture.    The  internal  pudic  vessels  and  nerve  in  their  progress  encloses 
upwards  to  the  perinseum,  are  contained  in  a  canal  formed  in  Vessels, 
this  fascia. 

The  vesical  fascia  (recto- vesical),  the  visceral  layer  of  the  Vesical 
pelvic  fascia,  takes  its  rise  from  the  band  (ischio-pubic)  before     .  f  ] 
mentioned  as  stretching  from  the  pubes  to  the  spine  of  the 
ischium,  and  descends,  immediately  in  contact  with  the  inner 
surface  of  the  levator  ani  muscle,  to  the  prostate  gland,  the  urinary  follows 
bladder,  and  the  rectum.     It  is  reflected  to  some  extent  on  each  *®^'  **"» 
of  those  OTgans  from  the  point  at  which  it  comes  into  contact  with 
them.     Thus,  arrived  at  the  base  or  back  part  of  the  prostate,  forwards 
it  gives  an  elongation  forwards  on  the  veins  (prostatic)  which  and  back.; 
cover  the  prostate,  and,  continued  backwards  to  the  bladder,  it 
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formB  tlie  lateral  true  ligament  of  this  viscus.  It  investB  the 
vesiculse  Beminales,  and  is  extended  across  between  the  bladder 
and  the  rectum ;  here  continuing  into  the  membrane  of  the  oppo- 
site side,  it  supports  the  bladder,  and  separates  that  organ  from 
the  rectum.  On  the  rectum  the  &scia  is  also  reflected  upwards 
and  downwards,  gradually  degenerating  into  cellular  membrane 
over  the  sur&ce  of  the  bowel,  as  it  likewise  does  on  the  bladder. 
In  the  female,  the  pelvic  fSEiscia  is  connected  with  the  vagina 
as  with  the  other  pelvic  organs. 


FASCIA  OF  THE   LOWER  LIMB. 
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As  in  most  other  situations,  these  consist  of  two  very  distinct 
structures, — the  one  sub-cutaneous,  and  composed  of  cellular 
membrane  more  or  less  loaded  with  fat,  and  the  other  forming 
an  immediate  and  strong  fibrous  investment  to  the  muscles  of 
the  limb. 

The  superficial  fascia  is  more  distinctly  membranous  in  the 
upper  part  of  the  thigh,  and  in  the  popliteal  region,  than  in  the 
other  parts  of  the  limb  ;  but  in  the  sole  of  the  foot  it  is  so  ad- 
herent to  the  skin  on  one  sur&ce,  and  to  the  deep  fascia  on  the 
other,  or  these  two  structures  are  so  closely  connected  together, 
that  the  superficial  fascia  can  be  hardly  said  to  exist.  In  the 
groin  it  is  described  more  minutely  than  elsewhere,  on  account 
of  its  connexions  with  the  deep  fascia  (fiiscia  lata),  and  the  in- 
fluence which  it  consequently  exercises  over  hemise,  or  effusions 
of  fluid,  in  this  neighbourhood.  Besides  the  sub-cutaneous 
fat,  the  superficial  vessels  and  glands  are  contained  in  this  mem- 
brane ;  and  as  these  are  large  and  numerous,  and  are  covered 
on  both  surfaces,  it  follows  that  the  superficial  fascia  is  here 
capable  of  partial  subdivision  into  either  two  or  more  im- 
perfect laminae.  The  outermost  of  these  is  continuous  uninter- 
ruptedly with  the  sub-cutaneous  layer  of  the  superficial  abdo- 
minal fascia  above,  and  with  the  corresponding  structure  in  the 
thigh  below  ;  but  the  innermost  layer  is  closely  connected  a 
little  below  the  level  of  Poupart^s  ligament  with  the  fiiscia  lata. 
This  connexion  has  already  been  noticed  in  tracing  the  super- 
ficial &8cia  of  the  abdomen  downwards  to  the  groin ;  it  is  so 
complete,  that  air  or  liquid  injected  under  the  superficial  fascia 
of  the  abdomen  cannot  be  made  to  pass,  without  direct  rupture. 
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into  the  thigh,  or  vice  versa ;  and  the  union  between  the  two 
fisusciffi  takes  place,  not  by  a  mere  narrow  line,  but  over  a  toler- 
ably broad  surface,  particularly  over  the  saphenous  opening, 
where  the  superficial  fascia  adheres  to  the  margin  of  the  aper- 
ture, and  assists  in  closing  it.  As  the  portion  of  the  superficial 
fascia  covering  the  saphenous  opening  is  perforated  by  several  su- 
perficial vessels,  it  has  received  the  distinctive  appellation  of  the 
cribriform  fascia.  About  two  inches  below  Poupart^s  ligament  Cribriform 
the  superficial  fascia  is  again  found  wholly  distinct  firom,  and  ^^^ 
scarcely  attached  to,  the  fiuscia  lata. 

Synovial  btirsa  are  found  in  the  superficial  fascia  of  the  Synovial 
lower  limb  over  the  patella,  the  point  of  the  heel,  and  the  pha-    ^^' 
langal  articulations  of  the  toes. 

DEEP  FASCU. 

Beneath  the  skin  and  superficial  fiiscia  is  found  the  proper 
investing  fascia  of  the  limb,  which  is  named  in  the  thigh  fascia 
lata,  but  is  designated  in  the  leg  and  foot  merely  according  to 
the  part  actually  covered. 

The  fascia  of  the  thigh  (fascia  lata)  forms  a  perfectly  con-  Faacialata; 
tinuous  sheath  to  the  thigh,  varying,  however,  much  in  thickness 
in  different  parts.    It  is  strongest  on  the  outer  aspect  of  the  limb,  >t8  unequal 
where  its  dense  and  glistening  parallel  fibres  give  it  much  the     °^^  ^' 
appearance  of  a  tendinous  aponeurosis ;  indeed,  it  here  serves 
the  purpose  of  a  tendon  to  the  tensor  vaginsB  femoris,  and  to  a 
large  part    of  the   gluteus  maximus,  both  which  muscles  act 
on  the  limb  through  the  intervention  of  the  fascia.     This  mem- 
brane is  thinnest  in  the  upper  and  inner  part  of  the  thigh, 
where  it  covers  the  short  adductor  muscles.     Near  the  knee,  it 
is  considerably  strengthened  by  a  tendinous  expansion  given  off 
from  the  lower  termination  of  the  extensor  muscles  of  the  leg  in 
front,  and  from  the  tendon  of  the  biceps  behind. 

Direct  connexions  between  the  fascia  lata  and  the  periosteum  Connexions 
occur  at  various  points,  more  especially  at  the  sides  of  the  sacrum  J^riosteum. 
and  coccyx,  along  the  crest  of  the  ilium,  the  pectineal  line,  the 
crest  and  the  rami  of  the  pubes,  and  the  ramus  of  the  ischium 
above,  as  well  as  over  the  condyles  of  the  femur,  the  tuberosi- 
ties of  the  tibia,  and  head  of  the  fibula  below.  Indirectly  the 
fascia  is  still  further  connected  with  the  periosteum  by  means  of 
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septa  which  pass  between  the  muscles  to  the  shaft  of  the  femur. 
These  will  be  hereafter  more  particularly  described. 

The  sheath-like  arrangement  of  ihe  fascia  round  the  entire 
limb  is  simple  over  the  greater  part  of   the   thigh ;    but   a 
little  below  Pouparfs  ligament  an  interruption   to  this  con- 
tinuity exists  in  consequence  of  the   presence  of  an  oval  and 
somewhat  oblique  opening  (saphenous  opening)  for  the  trans- 
mission of  the  principal  superficial  vessels.     Here  also  femoral 
hernia  descends ;  and  it  is  with  the  view  of  permitting  a  more 
precise  description  of  the  mode  of  formation  of  this  opening 
that  the  two  portions  of  the  fascia  lata  which  lie  respectively 
on  its  outer  and  inner  side  are  separately  named, — ^that  at  the 
outer  or  iliac  side,  and  attached  to  the  ilium,  being  called  the 
iliac  portion ;  and  that  on  the  inner  side,  and  connected  with 
the  pubes  being  named  the  pubic  portion. 

Up  to  the  lower  margin  of  the  saphenous  opening,  and  im- 
mediately behind  the  long  saphenous  vein,  the  membrane  is 
single  ;  but  at  that  point,  and  immediately  below  the  junction  of 
the  saphenous  with  the  femoral  vein,  the  two  portions  above 
named  separate  to  enclose  the  saphenous  opening.  The  lower 
curved  margin  of  this  aperture  is  called  its  inferior  comu. 
The  external  or  iliac  portion,  traced  upwards  from  this  point, 
feKia  lata-  ^^  found  lying  on,  and  intimately  united  with,  the  antertor  por- 
tion of  the  sheath  of  the  femoraf  vessels ;  crossing  to  the  inner 
side  of  this  sheath  it  forms  an  arched  margin  (upper  comu  of 
the  saphenous  opening)  which  looks  downwards  and  inwards. 
This  margin  is  less  perfectly  defined  than  the  inferior  comu, 
partly  from  its  connexion  with  the  cribriform  fascia,  and  partly 
from  its  adhesion  to  the  femoral  sheath  beneath,  in  the  manner 
already  indicated.  Approaching  yet  nearer  the  fold  of  the 
groin  the  iliac  portion  of  the  fascia  lata  expands  transversely, 
and  corresponds  to  nearly  the  entire  width  of  the  groin.  At 
the  crest  and  anterior  superior  spine  of  the  ilium  it  is  attached, 
through  the  medium  of  the  periosteum,  to  the  bone ;  and  from 
this  point  inwards  it  is  closely  connected  with  Poupart's  liga- 
ment and  the  deep  layer  of  the  superficial  fascia  of  the  abdomen. 
At  its  inner  termination,  beneath  the  attachment  of  the  ex- 
ternal pillar  of  the  ring  to  the  spine  of  the  pubes,  it  is  attached 
to  the  pectineal  line  in  close  connexion  with  the  reflected  in- 
sertion of  the  aponeurosis  of  the  external  oblique  muscle. 


its  inferior 
comu. 
Iliac  poiv 


its  upper 
attach- 
ments. 


FASCIA  LATA.  449 

The  inner  or  pubic  portion  of  the  fascia  lata,  also  followed  Pubic 
from  the  inferior  cornu,  rises  over  the  pectineus  muscle,  and,  £*^?  ° 
passing  deeply  behind  the  saphenous  vein  and  femoral  sheath, 
lies  on  a  plane  posterior  to  the  iliac  portion  just  described.     On 
the  outer  side  it  becomes  closely  connected  with  the  femoral 
sheath  (its  posterior  surface),  and  may  be  traced  even  to  the 
sheath  of  the  psoas  muscle  and  to  the  fibrous  capsule  of  the 
hip-joint.     On  the  inner  side  it  is  connected  with  the  margin  of 
the  rami  of  the  pubes  and  ischium.     Above,  it  is  attached  to  its  upper 
the  pectineal  line,  close  in  front  of  the  insertion  of  the  external  menu 
oblique  aponeurosis.      The  cribriform  fascia  is  less  firmly  con- 
nected with  the  pubic  than  with  the  iliac  portion  of  fascia. 

As  occurs  in  other  situations,  this  investing  fascia  sends  par-  inter-musc. 
titions  between  the  several  muscles^ composing  the  bulk  of  the  "^^* 
limb;  these  partitions  are  indicated  on  the  surface  by  dense 
white  lines.       The  strongest  and  deepest  of  the  partitions  is 
called  the  external  inter-muscular  septum.     It  passes  between  external 
the  vastus  externus  and  the  short  head  of  the  biceps,  is  inserted  ^^ 
into  the  linea  aspera  of  the  femur  from  the  lower  edge  of  the 
tendon  of  the  gluteus  maximus  to  the  outer  condyle  of  the  bone, 
and  serves  to  bind  the  muscles  down  to  the  bone,  and  retain 
them  in  their  situations  during  their  different  actions,  by  fixing 
the  strong  external  portion  of  the  fascia  lata.     The  internal  tn-  internal; 
ter-muscular  septum  is  a  much  thinner  structure  ;   it  is  inserted 
into  the  linea  aspera  between  the  vastus  intemus  and  the  adduc- 
tor muscles. 

Several  muscles  are  partially  inserted  into  the  &scia  lata,  and 
act  more  or  less  as  tensors  of  that  membrane.  The  tensor  connexion 
vaginse  femoris  (see  page  883),  indeed,  has  no  other  insertion,  ^.  fascia. 
and  is  the  proper  tensor  muscle  of  the  fascia;  its  fibres  are 
enclosed  between  two  layers  of  the  fascia,  which  unite  together 
at  the  distance  of  three  or  four  inches  below  the  anterior  superior 
spine  of  the  ilium.  The  gluteus  maximus,  which  is  somewhat 
similarly  enclosed  between  two  layers,  is  also  partly  inserted  into 
the  fascia  over  the  great  trochanter  of  the  femur.  In  the  same 
manner,  though  to  a  smaller  extent,  the  tendons  of  the  biceps 
and  semi-membranosus  behind,  and  of  the  sartorius  and  quadri- 
ceps extensor  cruris  in  &ont,  send  bundles  of  fibres  to  strengthen 
and  support  the  fascia  round  the  upper  part  of  the  knee-joint. 
Other  muscles,  again,  take  a  partial  origin  from  the  fascia  lata 
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or  its  prolongations  inwards.  Thus,  many  of  the  fibres  of  the 
gluteus  medius  arise  from  the  dense  portion  of  fascia  stretched 
between  the  tensor  vaginae  femoris  and  the  gluteus  mazimns. 
From  the  external  inter-muscular  septum  also,  arise  many  mus- 
cular fibres  of  the  vastus  extemus  and  of  the  short  head  of  the 
biceps.  I^tly  it  may  be  mentioned,  that  the  fescia  laU  {oms 
a  very  distinct  sheath  for  the  sartorius  by  splitting  on  the  outer 
maigin  and  re-uniting  at  the  inner  maigin  of  that  muscle,  as  the 
cervical  fascia  does  for  the  stemo-mastoid. 

The  fascia  of  the  leg  is  continuous  around  the  knee  with  the 
fascia  lata  of  the  thigh,  and  over  the  ankle  with  the  correspond- 
ing investment  of  the  foot.  It  is  particularly  dense  in  the  upper 
and  fore  part  of  the  leg,  where  it  is  strengthened  by  fibres  sent 
from  the  tendons  of  the  biceps  on  the  outer,  and  the  sartorius 
on  the  inner  sides ;  but  it  becomes  much  thinner  behind,  where 
it  covers  the  gastrocnemius  and  soleus  muscles.  This  &scia  is 
adherent  to  the  periosteum,  covering  the  head,  the  spine,  and 
the  posterior  and  inner  margin  of  the  tibia,  to  the  head  of  the 
fibula,  and  to  the  outer  and  inner  malleoli ;  and  it  invests  the 
leg  all  round  except  the  inner  surface  of  the  tibia.  From  its 
inteF-miLK.  Under  surface  intermuscular  septa  are  prolonged  inwards.  The 
Bepta;  situation  of  these  septa  is  marked  on  the  sur&ce  of  the  fiiscia 

by  several  white  lines  in  front  and  on  the  outer  side  of  the  1^. 
The  first,  on  the  outer  side  of  the  spine  of  the  tibia,  runs  be- 
tween the  tibialis  anticus  and  the  extensor  longus  digitorum, 
and  is  attached  deeply  to  the  inter-osseous  ligament ;  and  the 
second,  extending  between  the  long  extensor  and  peroneus 
tertius  in  front,  and  the  peroneus  longus  and  brevis  behind,  is 
inserted  along  the  outer  margin  of  the  shaft  of  the  fibula. 
These  septa,  as  also  the  upper  and  anterior  portion  of  the  fascia 
itself,  afford  attachment  to  the  muscular  fibres  next  to  them, 
and  thus  increase  greatly  the  extent  of  the  surfaces  giving  origin 
to  the  muscles. 

Between  the  superficial  and  the  deep  muscles  on  the  back 
of  the  leg,  a  layer  of  fascia  is  stretched  from  side  to  side 
across  the  limb.  This  membranous  septum,  known  as  the 
Deepfiucia  deep  foscta  of  the  leg^  extends  downwards  from  the  fiiscia  cover- 
ing the  popliteus  muscle  or  the  place  of  origin  of  the  soleus 
muscle.  Where  covered  by  the  soleus  and  gastrocnemius 
muscles,   the   fascia  is  weak,  but  it   becomes   stronger  as  it 
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escapes  from  under  cover  of  those  muscles  and  approaches  the 
malleoli. 

Around  the  ankle,  the  fascia  of  the  leg  becomes  contin-  Howai^ 
nous  with  that  of  the  foot ;  but  in  front,  and  on  the  inner  side  ^9^  '^ 
of  that  joint,  strong  bands  of  fibres  are  superadded,  which  are 
called  annular  ligaments.  As  they  are  merely  stronger  por- 
tions of  the  ordinary  fiiscia,  it  is  often  difficult  in  dissection 
to  mark  satisfactorily  the  outline  of  these  bands,  or  to  dis- 
cover anything  like  an  upper  and  lower  margin.  Their  function 
is  that  of  confining  the  tendons  in  their  natural  positions. 

The  anterior  annular  ligament  is  partially  separated  oppo*  Anterior 
site  the  flexure  of  the  joint  into  two  portions  or  bands,  the  j^mt.. 
one  properly  belonging  to  the  leg,  and  the  other  to  the  foot. 
The  upper  band  stretches  from  the  lower  end  of  the  fibula  to  upper  and 
the  lower  end  of  the  tibia,  and  binds  down  the  vertical  portion 
of  the  extensor  tendons  to  the  point  at  which  they  make  their 
turn  forwards  to  the  foot.     The  lower  band  extends  from  the  lower  band; 
lower  end  of  the  tibia,  near  the  point  of  the  inner  ankle,  to  the 
upper  surface  of  the  calcaneum,  and  confines  the  horizontal 
portions  of  the  same  tendons  to  the  dorsal  surface  of  the  tarsal 
bones.     By  splitting  into  two  layers,  and  passing  partly  in  front  forms 
and  partly  behind  the  tendons,  these  bands  form  several  sheaths,  "  ^  " 
which  are  lined  by  synovial  membranes.      The  compartment  of 
the  annular  ligament  next  the  fibula,  is  appropriated  to  the  pe- 
roneus  tertius  and  extensor  communis  digitorum  ;  a  second,  next 
the  tibia,  contains  the  tendon  of  the  tibialis  anticus ;  and  a  third,  for  tendons. 
found  only  in  the  lower  portion,  transmits  the  extensor  propius 
pollicis.     The  entire  structure  covers  the  anterior  tibial  vessels 
and  nerve. 

'J'he  internal  annular  ligament  crosses  the  space  between  the  internal 
inner  ankle  and  the  heel,  through  which  the  tendons  of  the  "^'  ^'^ 
flexor  muscles  run.  Its  upper  border,  continuous  with  the 
fiiscia  of  the  leg  (more  especially  the  deep  layer),  is  very  im- 
periectly  defined  ;  and  its  lower  border,  giving  origin  to  many 
fibres  of  the  abductor  pollicis,  is  but  little  more  distinct.  Its 
anterior  extremity  is  attached  to  the  inner  malleolus,  and  its 
posterior  termination  is  inserted  into  the  inner  margin  of  the 
calcaneum  ;  but  between  these  two  points  it  is  further  connected 
to  the  bone  by  means  of  septa,  which  thus  enclose  several  arched 
canals.    The  first  canal  (next  the  malleolus)  contains  the  tendon  Bh™ths  for 

tendons. 
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of  the  tibialis  posticus,  and  the  second  that  of  the  flexor  longus 
digitorum,  both  being  provided  with  a  synovial  lining.  Then 
follows  a  wider  space  for  the  passage  of  the  posterior  tibial 
vessels  and  nerve  ;  lastly,  against  the  astragalus,  a  fourth  canal 
lined  like  the  two  first  by  a  synovial  bursa  transmits  the  tendon 
of  the  flexor  longus  pollicis. 

The  external  annular  ligament  extends  from  the  point  of  the 
outer  malleolus  to  the  outer  sur&ce  of  the  calcaneum,  and  keeps 
in  place  the  tendons  of  the  long  and  short  peronei  muscles.  The 
tendons  are  close  together  and  they  are  surrounded  by  a  syno- 
vial sac. 

The  fascia  on  the  dorsum  of  the  foot  is  a  thin  membrane 
prolonged  from  the  anterior  annular  ligament  over  the  extensor 
tendons.  It  is  attached,  more  or  less  closely,  to  points  of  the 
tarsal  and  metatarsal  bones  left  uncovered  by  tendon  or  muscle, 
and  is  continuous  round  the  outer  and  inner  margins  of  the  foot 
and  between  the  clefts  of  the  toes,  with  thinner  and  degenerated 
portions  of  the  plantar  &scia. 

The  plantar  fascia  is  a  much  stronger  and  more  important 
part,  beingy  indeed,  the  thickest  of  any  of  the  structures  com- 
posing this  class  of  fibrous  membranes.  It  is  composed  of 
dense,  white,  glistening  fibres,  the  greater  number  of  which  are 
arranged  in  a  longitudinal  direction,  and  extends  firom  the  under 
surface  of  the  os  calcis  forwards  to  the  heads  of  the  metatarsal 
bones.  This  fascia  may  be  described  as  composed  of  three  di* 
visions,  (a  central  and  two  lateral,)  of  very  different  degrees  of 
thickness,  and  clearly  marked  off  from  each  other  by  two  strong 
inter-muscular  septa.  The  inner  division,  very  thin  and  unlike 
the  other  portions,  invests  the  abductor  pollicis,  and  is  often 
partly  removed  with  the  skin  in  dissection.  It  is  continuous 
round  the  inner  border  of  the  foot  with  the  dorsal  fascia  and 
with  the  internal  annular  ligament.  The  outer  division  covera 
the  abductor  minimi  digiti,  and  is  much  stronger,  particularly 
between  the  under  surface  of  the  calcaneum  and  the  base  of  the 
fifth  metatarsal  bone,  to  both  which  points  it  is  firmly  attached. 
It  is  continuous  round  the  outer  border  of  the  foot  with  the 
dorsal  fascia,  and  sends  a  thin  prolongation  forwards  over  the 
insertion  of  the  abductor  and  the  short  flexor  of  the  little  toe. 
The  central  division,  like  the  corresponding  part  in  the  palmar 
fascia,  is  narrow  behind,  and  becomes  wider  and  thinner  to- 
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wards  the  toes.  At  the  back  part,  where  it  is  thickest,  the  broad  in 
fascia  is  attached  to  the  tubercles  on  the  under  sur&ce  of  the 
calcaneum  immediately  behind  the  origin  of  the  flexor  brevis 
digitorum,  with  which  muscle  it  is  closely  connected.  Nearly 
opposite  the  middle  of  the  metatarsal  bones  this  fascia,  becoming 
broader  and  thinner  as  it  advances,  begins  to  divide  into  five  divideB  into 
processes  one  for  each  of  the  toes  ;  and  from  this  point  forwards  ^^®  P"^ 

*  *  cesses, 

to  the  bases  of  the  toes,  numerous  strong  transverse  fibres  are 
superadded,  which  bind  the  processes  together,  and  connect 
them  closely  with  the  skin.  Opposite  the  articulation  of  the  and  these 
toe  with  the  metatarsal  bone,  each  of  the  five  processes  divides,  »^t)divide, 
to  permit  the  passage  of  the  flexor  tendons ;  and  the  two  bundles 
of  fibres  resulting  from  the  division  of  each  process,  after 
strengthening  the  sheath  of  the  tendons  over  which  they  pass, 
are  blended  with  the  ligaments  of  the  joint. 

It  has  already  been  intimated  that  the  three  divisions  of  the 
plantar  fascia  are  united  together  along  the  whole  length  of 
the  foot,  so  as  to  form  a  continuous  structure,  and  the  union 
is  marked  on  the  surface  by  two  longitudinal  depressions  or 
grooves.  Opposite  these  grooves  two  strong  inter-muscular  inter-muic. 
nepia  are  prolonged  deeply  upwards  into  the  sole  of  the  foot,  "^ 
separating  the  flexor  brevis  digitorum  from  the  abductor  pollicis 
on  the  inner  side,  and  from  the  abductor  minimi  digiti  on  the 
outer  side,  and  giving  partial  origin  to  each  of  these  muscles. 
Finally,  the  inter-muscular  septa  are  connected  with  thin  mem- 
branous partitions,  which  are  found  interposed  between  the  re- 
spective layers  of  muscle  in  the  sole  of  the  foot. 
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In  describing  the  arteries  in  the  following  pages,  reference  is  frequently 
made  to  a  special  work  on  the  subject.*  Such  references  are  placed,  with- 
out repeating  the  title  of  the  work,  within  square  brackets  [  ].  They  wiU 
thus  be  readily  distinguished  from  the  numbers  and  letters  of  the  woodcuts, 
which  are  not  within  brackets. 


Vascular 
system 
consists  of 
arteries 
and  veins. 

Arteries  are 
puhnonary, 
or  syste- 
mic. 


Of  the  vascular  system  an  outline  has  already  been  given,  in 
which  the  distinctive  characters  of  the  two  great  sets  of  blood* 
vessels,  the  arteries  and  the  veins,  have  been  pointed  out.  The 
subdivision  of  the  arterial  system  into  pulmonary  and  systemic 
arteries  has  also  been  described ;  —  the  former  conveying  blood 
from  the  right  side  of  the  heart  into  the  lungs,  and  the  latter 
carrying  that  fluid  from  the  left  side  of  the  heart  to  all  parts 
of  the  body.  The  pulmonary  artery  and  its  divisions  will  be 
elsewhere  noticed ;  in  this  place  we  enter  upon  the  considera- 
tion of  the  systemic  arteries.  These  commence  by  means  of  a 
large  single  vessel,  named  the  aorta,  from  which,  as  from  a  laige 
trunk,  branches  are  distributed  to  all  the  organs  of  the  body. 


THE  AORTA. 


Aorta; 


is  partly 
in  thorax, 
partly  in 
abdomen. 


The  aorta  or  great  artery^  fig.  184,  a  b  c.  [PL  48, 
(ccogT^ ;  arteria  magna), "f  is  the  large  main  trunk  of  a  se- 
ries of  vessels  which  convey  red  or  oxygenated  blood  from  the 
heart  over  the  entire  body.  It  is  situated  in  front  of  the  ver- 
tebral column,  partly  within  the  thorax  and  partly  in  the  ab- 
domen.    It  commences  at  the  left  ventricle  of  the  heart,  with 


*  "  The  Anatomy  of  the  Arteries  of  the  Human  Body,  with  its  applications 
to  Pathology  and  Operative  Surgery/'  in  lithographic  drawings  ana  commen- 
taries.   By  R.  Quam.    London,  1844. 

t  The  terms  00^17^  aprrfpla,  are  apparently  compounded  of  the  words  anp, 
air,  spirit f  and  Tfjptuf,  to  keep  or  guard;  tne  ancients  believing  that  tne 
arteries  contained  vital  air,  or  spirits,  during  life. 
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which  it  is  intimately  connected ;  and  after  aacendinj^  a  short  dts-  Enent ; 
tancc  within  the  thorax,  arches  over  to  the  led  side,  and  then 
descendinjf   along   the    vertebral    column,    passea   through    the 
diaphragm  into  the  abdominal  cavity,  and  ends  opposite  the  tndt  nt 
fourth  lumbar  vertebra,  by  dividing  into  the  right  and  left  com-  j^^ 
mon  iliac  arteries.      In  this  course  the  primary  systemic  artery,  Tenebm. 
forms  a  continuous  undivided  trunk,  which  gradually  diminishes  Tmnli. 
in  size  from  its  commencement  to  its  termination,  and  gives  off 
larger  or  smaller  branches    at  various    points.       Nevertheless, 
different   parts   of  the  vessel   have  received  particular  names,  guix]i,i. 
derived  from  their  position  or  direction.     The  following  are  re-  ''™'' 
cognised,  viz.  the  arch  of  the  aorta,  the  thoracic  aorta,  and  the 
abdominal  aorta.     The  short  curved  part,  fig.  134,  a,  which  The«nh; 

Fig.  134. 


reaches  from  the  ventricle  of  the  heart  to  the  side  of  the  third 
dorsal  vertebra,  is  named  the  arch ;  the  stmight  part,  B|  which 
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thg  tbaiacic  extends  from  that  vertebra  to  the  diapliragm,  is  called  the  tho- 

^j    .   ,     racic  aorta;  and  the  remainder  of  the  Tesael,  c,  down  to  its 

Bono.  bifuTcatioD,  is  spoken  of  as  the  abdominal  aorta.     These  three 

parts  will   be    examined  separately,  the  first  part  or  arch  being 

described  immediately,  and  the  other  divisions  in  subsequent 

pages. 

ABCH    OF    THE    AOETA. 

Thsireh  The  arch  of  the  aorta,  fig.  1S5,  [Pis.  land  S,]  commences  at 

jf.?^.'       *^®  upper  part  or  base  of  the  left  ventricle  of  the  heart,  in  front 
,  of  the  left  fturiculo-ventricular  orifice ;  it  then  passes  upwards 

and  to  the  right  side,  somewhat  in  the  direction  of  the  heart 

itself,  crossing  obliquely  behind  the  sternum,  and  at  the  same 

time  approaching  more  nearly  to  that  bone ;  having  gained  the 

level    of   the    upper    border    of 

the  second  costal  cartilage  of  the  Fig.  13fi.* 

right  side,   the  vessel  alters  its  <  ^     / 

course,    and   arches   over  from 

right  to  left,  at  the  same  time 

inclining  backwards  to  reach  the 

left  side  of  the  second  dorsal 

vertebra ;  here  it  makes  another 
^j  turn,  and  changes  its  direction 

place  of       so  as  to  incline  downwards  upon 

the  left  side  of  the  third  dorsal 

vertebra,  at  the  lower  border  of 

which  the  arch  of  the  aorta  be- 
comes continuous  (without  any 

mark    of    separation)    with    the 

straight  descending  portion  of  the  vessel  known  as  the  thoracic 

aorta. 

In  this  course  it  will  be  observed  that  the  artery  describes  a 

curve,  having  its  convexity  turned  upwards,  forwards,  and   to 


*  The  aich  of  the  aorUt  as  seen  from  before  in  its  nstural  position,  a. 
ascending  part;  b.  transTerse  psTl;  e.  descending  part ;  d.  e.  origin  of  the 
coronary  arteries  of  the  lieart;  Jl  innominate  artery;  g.  left  carotid  ;  *. 
left  BUMlBFJan.     1,  S,  two  of  the  three  sinuses  of  the  aorta ;  3,  the  great 
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the  right  side,  and  its  concavity  of  course  in  the  opposite  direc- 
tion.    A  little  above  its  origin  the  aorta  is  larger  than  elsewhere, 
and  is  not  quite  cylindrical,  for  it  presents  externally  three  small  rj^^^^ 
bulgings,  fig.  135,  \  ^  of  about  equal  size,  which  correspond  Binnses. 
with  as  many  dilatations  or  pouches  within  ;  these  are  named  the  w.^valves. 
sinuses  of  the  aorta  (arterise  magnsd  sinus, — Valsalva*);  they 
might  be  termed  the  sinuses  of  the  aortic  valves,  in  consequence 
of  their  connection  with   the   functions  of  those  valves.      In 
this  place  it  may  be  mentioned,  that  in  most  cases  there  exists 
along  the  right  side  of  the  ascending  part  of  the  arch  a  dila* 
tation,  named  the  great  sinus  of  the  aorta  (arterise  magnsd 
maximus  sinus, — Valsalva),  fig.  135,  ^.     This  partial  dilatation 
of  the  vessel  varies  in  size  in  different  subjects,  and  occasion- 
ally is  not  to  be  detected. 

Opposite  to  the  three  sinuses  at  the  root  of  the  aorta,  of  which  Is  trian- 
two  are  anterior  and  one  posterior,  the  section  of  the  artery  2^** 
has  a  somewhat  triangular  figure ;  but  immediately  below  them, 
where  it  is  attached  to  the  base  of  the  left  ventricle,  the  vessel  is  circular 
smaller,  and  its  border  circular.     This  circular  border  is  con-  ^^°^» 
nected  with  the  margin  of  the  aortic  orifice  of  the  left  ventricle  how 
of  the  heart  by  means  of  a  dense  fibro-cartilaginous  structure  of  attached 
an  annular  form,  which  enters  into  three  indentations  presented 
by  the  border  of  the  vessel  between  the  three  sinuses.     The  aorta  Externally 
is  also  connected  with  the  heart  by  the  serous  layer  of  the  peri-  *°^.  "***'" 
cardium,  which  is  prolonged  for  some  distance  upon  the  vessel,  serous 
and  by  the  lining  membrane  of  the  left  ventricle  (endo-cardium),  ™^™^'»»«« 
which  is  continuous  with  that  of  the  whole  arterial  system. 

Around  the  inner  side  of  the  orifice  of  the  aorta,  and  cor- 
responding in  position  with  the  three  sinuses,  are  attached 
three  semilunar  valves^  the  free  margins  of  which  meet  to-  is  dosed 
gether  so  as  to  close  the  mouth  of  the  vessel,  and  prevent  the  ^7  ^^'^ 
reflux  of  the  blood  propelled  from  the  ventricle  into  the  aorta. 
Above  two  of  the  valves,  and  in  the  corresponding  sinuses, 
are  seen  the  orifices  of  the  two  coronary  arteries  of  the  heart,  d  ^, 
the  first  branches  given  off  by  the  aorta. 

From  the  difference  in  the  direction  and  connexions  of  differ-  Arch  sub- 
ent  portions  of  the  arch  it  is  described  as  consisting  of  an  ascend^  ^^J^^^ 

'  .  J       J  J-  _x-  into  three 

ing,  a  transverse,  and  a  descending  portion.  parts; 

♦  Valsalvee  Opera.    Venetiis,  1740.    Dissert.  Anatom.  i.,  sect,  ii.,  p.  129, 
tab.  21. 

S  H 
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flRcending         The  ascending  portion,  fig.  135  a,  of  the  arch  of  the  aorta  at 

^^^ '  its  commencement  is  generally  placed  on  a  level  with  the  upper 

border  of  the  fourth  costal  cartilage  of  the  left  side,  and  it  rises 

as  high  as  the  upper  border  of  the  second  costal  cartilage  of  the 

right  side.     Its  length  is  about  two  inches  or  two  inches  and  a 

quarter;  and  it  is  curved  in  its  direction. 

is  enclosed        This  portion  of  the  aortic  arch  is  enclosed  in  the  pericar- 

^y  *^«         dium,  and,   together  with  the  pulmonary  artery,   is   invested 

orpericard.    by  a  tubc  of  the  serous  layer  of  that  bag,  in  such  a  manner  that 

withpulmy.  jj^^jj  ycssels  are  covered  by  the  serous  membrane,  except  where 

arty-  ,  .  '  t     t         1 

they  are  m  contact  one  with  the  other. 
Connoc-  At  its  Commencement  the  ascending  part  of  the  arch  is  con* 

tions.  cealed   by  the  pulmonary  artery,  and  the  right  auricular  ap- 

pendage also  overlaps  it ;  but  as,  in  ascending,  the  aorta  passes 
forwards  and  to  the  right  side,  whilst  the  pulmonary  artery  turns 
backwards  and  to  the  left,  the  former  vessel  comes  into  view, 
and  approaches  very  near  to  the  sternum,  from  which  it  is  separ 
rated  only  by  the  pericardium  and  by  cellular  tissue  and  the 
remains  of  the  thymus  gland  lodged  in  the  anterior  mediasti- 
num. Higher  up,  the  aorta  has  the  descending  vena  cava  on 
the  right  side,  and  the  pulmonary  artery  (in  passing  backwards) 
on  the  left  :  behind,  it  is  supported  on  the  right  branch  of  the 
pulmonary  artery  with  the  other  constituents  of  the  root  of 
the  right  lung. 
TransT.  The  second,  or  transverse^  part  of  the  arch,  fig.  135  ft,  is 

P*^  directed  from  right  to  left,  and  from  the  sternum  to  the  body 

Parts  in  of  the  secoud  dorsal  vertebra.  At  its  left  side  it  is  covered 
by  the  left  pleura  and  lung,  and  is  placed  immediately  in  front 
of  the  trachea  before  its  bifurcation  into  the  bronchi.  Here  (on 
its  posterior  aspect)  the  aorta  touches  likewise  the  oesophagus, 
and  is  crossed  by  the  thoracic  duct.  The  upper  border  of  this 
the  transverse  part  of  the  arch  has  in  contact  with  it  the  left 
innominate  vein  ;  and  from  it  are  given  off  the  large  arteries  (in- 
nominate, left  carotid,  and  left  subclavian),  which  are  furnished 
Connection  to  the  head  and  the  upper  limbs.  The  lower  border  rests  on  the 
^iitai  art.  ^if'i^^^o^  of  the  pulmonary  artery,  and  is  connected  with  the 
left  division  of  that  artery  by  the  remains  of  the  ductus  arte- 
riosus. At  or  near  its  end  this  part  of  the  arch  is  crossed  in 
front  by  the  left  vagus  nerve,  and  the  recurrent  laryngeal  branch 
of  that  nerve  turns  upwards,  beneath  and  behind  it. 
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The   descending  portion  of  the  arch,  fig.  185  c,    which  is   Descending 
straight  in  its  direction,  rests  on  the  left  side  of  the  body  of  the  ^^°  "*  * 
third  dorsal  vertebra,  and  is  covered  by  the  left  pleura  and  lung,  behind 
In  front  of  this  part  of  the  arch  is  the  root  of  the  left  lung ;  pfewaT 
and  to  its  right  side  is  the  oesophagus  with  the  thoracic  duct. 

If  the  pulmonary  artery  be  cut  across  at  its  root  and  drawn  Parts 
upwards,  it  will  be  seen  that  the  curve  formed  by  the  arch  ^^^}J^^ 
of  the  aorta  encloses  the  pulmonary  artery  at  its  division,  the  arch. 
root  of  the  left  lung,  the  left  auricle  of  the  heart,  the  left  re- 
current nerve,  and  the  remains  of  the  ductus  arteriosus. — It  may 
at  the  same  time  be  observed  that  the  aorta  is  connected  with 
the  pulmonary  artery  by  the  pericardium,  and  by  the  fibrous 
cord  representing  the  ductus  arteriosus  of  the  foetus. 

PECULIARITIES  OF  THE  ABCH  OF  THE  AORTA. 

It  is  proposed  to  notice  briefly  under  the  head  of  peculiarities,  all  the  more 
frequent  deviations  from  the  usual  arrangement  of  each  arterial  trunk  and 
its  branches,  and  especially  such  as  may  be  interesting  in  a  surgical  or  phy- 
siological point  of  view.  For  more  extended  information  on  this  part  of 
the  subject,  reference  may  be  made  to  a  work  on  the  arteries,  recently 
published.''^  In  accordance  with  this  plan,  the  peculiarities  affecting  the 
arch  of  the  aorta  will  now  be  considered. 


The  height  to  which  the  arch  of  the  aorta  rises  in  the  chest  is  liable   Position  of 
to  some  variation.    Although  its  highest  part  is  usually  placed  about  an  inch   "^"  vanes ; 
below  the  upper  margin  of  the  sternum,  it  may  reach  very  nearly  to  the  level 
of  that  part  of  the  bone  [plate  5,  fig.  1] ;  and,  on  the  contrary,  it  has  been  * 

occasionally  found  an  inch  and  a  half  below  it,  and  (but  this  appears  to  be 
of  very  rare  occurrence)  as  much  as  three  inches  from  the  same  point  [fig.  2]. 
In  these  cases,  the  length  and  position  of  the  great  branches  which  spring 
from  the  arch  undergo  corresponding  modifications. 

Change  of  direction. — The  aorta  sometimes  presents  the  singular  peculiarity 
of  arching  over  the  root  of  the  right  lung  instead  of  that  of  the  left,  and  after-  arches  to 
wards  continuing  on  the  right  side  of  the  vertebral  column  [plate  6,  fig.  3].  "^^  "^®* 
In  these  cases,  the  viscera  are  all  transposed,  and  the  vena  azygos  is  removed 
from  the  right  to  the  left  side.  In  other  instances  again,  which  are  less  fre- 
quently met  withy  this  change  in  the  direction  of  the  aorta  is  only  temporary, 
for  after  arching  over  the  right  bronchus  (with  the  vena  azygos),  it  resumes 
within  the  thorax  its  usual  position,  to  the  left  of  the  vertebral  column 
[plate  5]. 

•  "  The  Anatomy  of  the  Arteries  of  the  Human  Body,  with  its  applications 
to  Pathology  and  Operative  Surgery,  by  Richard  Quam,  in  a  series  of  plates 
and  conunentaries.      London,  1844. 
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Peculiariiiei  of  Conformation. — The  aorta  has  been  observed  to  divide,* 
without  forming  any  arch,  into  an  ascending  and  a  descending  branch  ;  the 
former  of  which  ascended  vertically  for  some  distance,  and  then  subdivided, 
like  a  cross,  into  three  branches,  to  supply  the  head  and  upper  limbs. 
["  The  Arteries,"  &c.,  plate  5,  figs.  6,  7.]  This  very  rare  disposition  of  the 
aorta  corresponds  with  the  usual  arrangement  in  some  quadnipeds ;  and 
since,  at  an  early  period  in  the  history  of  anatomy,  dissections  were  for  the 
most  part  prosecuted  on  the  bodies  of  the  lower  animals,  the  terms  ascend- 
ing and  descending  aorta  came  also  to  be  applied  by  the  older  anatomists  to 
parts  of  the  great  systemic  artery  in  the  human  subject. 

Another  very  unusual  change  of  conformation  is  that  in  which  the  aorta 
divides  soon  after  its  commencement  into  two  large  branches,  which  unite 
again  into  a  single  trunk,  corresponding  to  the  descending  portion  of  the 
aorta.f  In  one  case  of  this  kind,  (that  recorded  by  Hommel,)  the  trachea 
and  oesophagus  were  found  to  pass  through  the  vascular  ring  formed  by  the 
divided  aorta ;  and  they  probably  occupied  the  same  position  in  the  other 
cases  also. 


It  is  interesting  to  find  that  many  of  the  peculiar  conditions  of  the  great 
systemic  artery  just  mentioned,  resemble  the  ordinary  arrangements  of  that 
vessel  in  the  lower  vertebrate  animals.  Of  this,  one  example  in  the  case  of 
quadrupeds,  has  been  already  mentioned.  The  change  in  the  direction  of  the 
arch  over  the  right  instead  of  the  left  bronchus,  is  similar  to  the  ordinary 
condition  in  birds ;  and  the  bifurcation  of  the  ascending  aorta,  and  the  sub- 
sequent reunion  of  its  two  parts  has  analogy  with  the  arrangement  of  this 
vessel  in  the  class  of  reptiles.  It  may  further  be  remarked,  that  the  mode  in 
which  these  peculiarities  may  be  supposed  to  be  produced — by  the  pre^exist- 
ence  of  certain  foetal  conditions  of  the  vessel  in  the  human  subject,  or  by 
slight  changes  effected  during  the  progress  of  development — ^has  in  many 
cases  been  satisfactorily  shewn. 


THE  BRANCHES  OF  THE  ARCH  OF  THE  AORTA  TAKEN 

COLLECTIVELY. 

Branches  The  branches  given  off  by  the  first  part  of  the  aorta  are  five 

arch  five       i^  number.     Two  of  these,  named  the  coronary  arteries,  fig. 

m  number;    335  ^^  g^  ^re  Comparatively  small,  and  are  distributed  to  thfr 

vails  of  the  heart :  they  arise  very  near  to  the  commencement 

of  the  aorta,  and  will  be  examined  hereafter  (page  463). 


•  Klinz   in  "  Abhandlungen   der   losephinischen  Med.  Chir.  Acad,  zu 
Wien."    Band  1,  S.  271,  1787  ;  Troussieres  in  "Le  journal  des  S9avans, 


i» 


Paris,  1729;  [op.  cit.  plate  5,  fig.  7,  and  p.  21.] 

t  Hommel,  in  "  Commercium  Literarium.''  Hebdom.  21.  Norimbenrae, 
1737;  Malacame,  "  Delle  osservazioni  in  chirui^a,''  &c.,  part  II.  119  ;  Za- 
gorsky>  in  ^*  Mem:  de  TAcad.  Imp.  des  Sciences  de  St.  Petersbouig,"  t.  9. 
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The  other  three  branches  from  the  arch  are  the  three  large  Three 
primitive  trunks  which  supply  the  head  and  neck,  the  upper  bitches ; 
limbs,  and,  in  part,  the  thorax. 

They  usually  arise  from  the  middle  or  highest  part  of  the 
arch,  in  the  following  order,  fig.  135 ;  first,  the  innominate  or 
brachio-cephalic  artery,  which  soon  subdivides  into  the  right 
subclavian  and  the  right  carotid  arteries;  secondly,  the  left 
carotid ;  and  thirdly,  the  left  subclavian  artery. 

The  origin  of  the  left  carotid  artery  is  ordinarily  somewhat  *^«"^. 
nearer  to  the  innominate  artery  than   it  is  to  the  subclavian  position. 
artery  of  its  own  side. 

These  three  vessels,  with  the  branches  and  the  peculiarities 
presented  by  each,  will  be  described  in  succession ;  but  it  is 
necessary  so  far  to  anticipate  as  to  notice  in  this  place  the  va- 
riations which  have  been  observed  in  their  mode  of  origin  from 
the  aorta,  as  connected  with  the  peculiarities  of  that  vessel. 


PECULIARITIES     OF    THE     BRANCHES     ARISIKG     FROM     THE 

ARCH    OF    THE    AORTA. 

Variations  in  the  number  and  arrangement  of  the  branches  which  arise  p     ..    . 
from  the  aortic  arch  are  of  more  frequent  occurrence  than  those  of  the  arch   ^j^g 
itself.     They  may  be  arranged  into  two  classes :     1.  Those  in  which  the  ammged 
primary  trunks,  viz.,  the  carotid  and  subclavian,  or  the  innominate  arteries  *?  *^® 
are  concerned ;  and  2.  those  in  which  one  or  more  secondary  branches 
usually  given  from  the  subclavian,  take  origin  directly  from  the  aorta.  \"  The 
Arteries,"  &c.,  p.  43]. 

I.  Peculiaritiet  affecting  the  primary  branches. — These  relate  to  the  situa-   y^^^  i^^^ 
tion  of  the  large  branches  upon  the  arch ;  to  their  contiguity  to  each  other ; 
or  to  an  alteration  in  their  number  or  arrangement. 

The  situation  of  the  branches. — Instead  of  springing  from  the  highest  part 
of  the  arch,  the  branches  are  frequently  moved  altogether  to  the  right,  and 
take  origin  from  the  commencement  of  the  transverse  portion,  or  even  from 
the  end  of  the  ascending  portion  of  the  arch.  In  these  cases  the  vessels 
arise  lower  down  than  usual,  especially  the  innominate  artery ;  and  they  are 
generally  crowded  together  on  the  aorta  [plate  6,  figs.  1,  2]. 

Their  contiguity  to  each  other. — In  the  ordinary  arrangement,  the  origin 
of  the  left  carotid  is  nearer  to  the  innominate  than  to  the  left  subclavian  ; 
but  the  branches  sometimes  arise  at  equal  distances  from  each  other,  or 
they  are  unusually  apart.  A  very  frequent  change  consists  in  the  approxi- 
mation (in  various  degrees  in  different  cases)  of  the  left  carotid  towards 
the  innominate  artery  [plate  6,  figs.  3  to  7]. 

The  number  and  arrangement  of  the  branches. »- These  are  extremely 
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Tftrious.  In  a  large  scries  of  obsenrations  the  most  frequent  dunge  met 
with  in  the  number  of  the  primary  branches  was  their  reduction  to  tiro. 
Tliis  most  frequently  arose  from  the  left  carotid  being  derived  from  the 
innominate  artery  [plate  6,  fig.  7].  In  other  cases  of  rare  occurrence,  the 
carotid  and  subclavian  arteries  of  the  left  side  (as  well  as  those  of  the 
right)  took  origin  by  an  innominate  artery  [fig.  9]. 

On  the  other  hand,  the  number  of  the  primary  branches  has  been  found  to 
be  augmented  to  four,  by  the  decomposition,  as  it  were,  of  the  innominate 
artery  into  the  right  carotid  and  subclavian  arteries,  which  arose  directly 
from  the  aorta  [plate  6,  figs.  10,  and  seq]. 

In  some  of  these  cases  the  right  subclavian  artery,  as  might  be  expected, 
was  the  first  branch  given  off  from  the  arch,  the  right  carotid,  the  left  carotid 
and  the  left  subclavian  following  in  regular  order ;  but  this  vessel  was  likewise 
found  to  take  origin  beyond  one  or  two  of  the  remaining  three  branches, 
or,  as  in  most  instances,  beyond  them  all — ^from  the  left  end  of  the  arch  ;  and 
other  variations,  in  the  order  in  which  the  branches  arise,  have  been  noticed 
[op.  cit,  p.  48]. 

Again,  examples  have  occurred  of  augmentation  in  the  number  of  the 
branches  to  five  or  six.  In  these  cases  the  common  carotid  of  one  or  both 
sides  being  absent,  the  external  and  internal  carotid  arteries  arose  from  the 
aorta  separately  [plate  5,  fig.  9  ;  pi.  12,  fig.  3]. 

In  other  forms  of  variety,  the  number  of  the  primary  branches  continues  un- 
changed, but  their  arrangement  is  unusual.  Thus,  when  the  aorta  arches  over 
to  the  right  side,  there  may  be  three  branches  having  the  reverse  of  the 
ordinary  arrangement,  the  innominate  being  on  the  left  side  [plate  7,  ^g»  3]. 
In  other  cases,  (the  aorta  having  its  usual  course,)  the  two  carotids  have 
been  seen  to  arise  by  a  common  trunk,  and  the  two  subdavians  separately — 
the  right  subclavian  in  most  instances  being  transferred  beyond  the  other 
branches  to  the  left  end  of  the  arch  [plate  7,  figs.  4,  5]. 

A  very  unusual  change,  referriblc  to  this  form  of  peculiarity,  observed  by 
Tiedemann,  consists  in  there  being  but  one  innominate  artery,  and  that  on 
the  left  side,  although  the  aorta  had  its  usual  course  over  the  left  bronchus 
[plate  7,  fig.  6]. — The  subject  was  an  infant,  and  had  hare-lip. 

2.  Peculiarities  in  which  one  or  more  secondary  branches,  usually  given  Jrom 
the  subclavian,  are  derived  directly  from  the  aorta  [op.  cit.  plate  7]. — In  nearly 
all  these,  there  is  but  a  single  secondary  branch  taking  origin  from  the  aorta ; 
and  such  a  branch,  it  may  be  remarked,  has  been  found  to  accompany  the 
ordinary  arrangement  of  the  primary  branches  [plate  7,  ^g,  7],  or  to  co-exist 
with  a  diminution  [fig.  10],  or  with  an  increase  in  their  number  [fig.  11]  ; 
that  is  to  say,  with  all  the  conditions  of  the  primary  branches  which  have 
been  just  noticed. 

The  additional  branch  is  almost  invariably  the  left  vertebral,  which  in 
nearly  all  such  cases  arises  between  the  left  carotid  and  left  subclavian  arte- 
ries ;  but  it  has  been  observed  to  proceed  from  the  aorta  beyond  the  last- 
named  trunk  [plate  7,  fig.  8]. 

A  thyroid  artery  has  been,  though  but  rarely,  seen  to  arise  from  the  arch 
of  the  aorta  [plate  7,  fig.  9]. 
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Two  secondary  branches,  taking  origin  from  the  aorta,  have  been  very 
rarely  met  with.  Those  hitherto  observed  are  the  right  internal  mammary 
and  the  left  vertebral ;  or,  as  in  one  singular  case,  both  vertebral  arteries 
[figs.  12,  13]. 

BRANCHES  OF  THE  ARCH  OF  THE  AORTA. 


THE  CORONARY  ARTERIES. 

The  coronary  arteries  are  small  vessels,  two  in  number,  Number 
which  arise  near  the  root  or  commencement  of  the  aorta,  im-  °"^^"* 
mediately  above  the  semilunar  valves,  fig.  135,  d,  e.  They  are 
called  coronary^  from  the  manner  in  which  they  encircle  the 
heart  near  its  base,  (coronaj  a  wreath  or  garland).  They  have 
likewise  been  named  cardiac,  from  their  destination  to  the  sub- 
stance of  that  organ.  The  two  arteries  are  distinguished  as 
right  and  left  coronary  arteries  firom  the  direction  they  take,  or 
from  the  sides  of  the  heart  which  they  respectively  supply. 

The  right  coronary  artery,  about  the  size  of  a  crow's  quill,   Right 
is  seen  close  to  the  right  side  of  the  pulmonary  artery  between  **™°**7» 
it  and  the  right  auricle.     It  arises  from  the  aorta  just  above  the 
free  margin  of  the  right  semilunar  valve,  and  runs  obliquely 
towards  the  right  side  of  the  heart,  lodged  in  the  groove  which 
separates  the  auricle  from  the  corresponding  ventricle.     Having 
passed  the  right  border  of  the  heart,  the  vessel  continues  its 
course  in  the  same  way  along  the  posterior  aspect  of  the  organ, 
until  it  reaches  the  groove  of  separation  between  the  two  ven- 
tricles, where  it  divides  into  two  branches.     One  of  these  con-  two 
tinues  on  transversely  to  the  groove  between  the  left  auricle  and  **'*"'^°®*J 
ventricle,  and  anastomoses  with  the  left  coronary  artery ;  whilst 
the  other  branch,  assuming  a  different  course,  runs  longitudi- 
nally downwards  along  the  posterior  wall  of  the  septum  between 
the  ventricles,  and  giving  branches  to  each  ventricle  and  to  the 
septum  between  them,  terminates  at  the  apex  of  the  heart  by 
anastomosing  with  the  desceoding  branch  of  the  left  coronary  anastomose 
artery,  which  is  seen  on  the  fore  part  of  the  inter- ventricular  ^ronwy; 
septum  # 

In  its  course,  the  right  coronary  artery,  besides  the  offsets 
already  noticed,  gives  small  branches  to  the  right  auricle  and 
ventricle,  and  also  to  the  origin  of  the  pulmonary  artery. 
Along  the  right  border  of  the  ventricle  a  rather  lai^ge  branch 
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usoallj  descends  towards  tbe  apex  of  the  heart,  and  sends 
branches  in  its  progress  to  the  anterior  and  posterior  surfaces  of 
the  ventricle. 

The  left  coronary  artery  is  smaller  than  the  preceding,  and 
arises  from  the  left  side  of  the  aorta  higher  up  by  a  line  or  two. 
It  passes  behind  and  then  to  the  left  side  of  the  pulmonary 
artery,  appearing  between  that  vessel  and  the  left  auricular  ap- 
pendage. At  first  it  descends  obliquely  towards  the  sulcus, 
which  separates  the  ventricles  of  the  heart  in  front,  where  it 
divides  into  two  branches.  Of  these,  one  continues  to  pursue 
a  transverse  direction,  turning  outwards  and  to  the  left  side  in 
the  groove  between  the  left  ventricle  and  auricle,  and  after 
reaching  the  posterior  aspect  of  the  heart,  anastomoses  with  tbe 
transverse  bmnch  of  the  right  coronary  artery  ;  the  other  branch 
much  the  larger,  descends  on  the  anterior  surface  of  the  heart  along 
the  line  of  the  inter-ventricular  septum  towards  the  apex  of  the 
organ,  and  anastomoses  with  the  long  descending  branch  of  the 
right  coronary  artery. 

The  left  coronary  artery  supplies  some  small  branches  at  ita 
commencement  to  the  pulmonary  artery,  to  the  coats  of  the 
aorta  itself,  and  to  the  left  auricular  appendage ;  its  two 
branches  also  furnish  smaller  offsets  throughout  their  course, 
which  supply  the  left  auricle,  both  ventricles,  and  the  inter- 
ventricular septum. 


PECULIARITIES    OF    THE    CORONARY   ARTERIES. 

number  '^^  coronary  arteries  have  been  observed  in  a  few  inBtances  to  cominence 

diminished;  by  a  common  trunk,  from  which  they  diverged  and  proceeded  to  their  usual 

destination.      The  existence  of  three  coronary  arteries  is  not  a  very  rare 

occurrence^  the  tliird  being  small,  and  arising  close  by  one  of  the  others. 

augmented.    Meckel^  in  one  instance,  observed  four,  the  supplementary  vessels  appearing 

like  branches  of  one  of  the  coronary  arteries  transferred  to  the  aorta. 

THE  INNOMINATE  ARTERY. 


Innominate 
artery; 

origin, 
and  extent; 


The  innominate  artery  (brachio-cephaliQ),  fig.  184,  a.  [plate  1 
and  2,]  the  largest  of  the  vessels  vhich  proceed  from  the  arch 
of  the  aorta,  arises  from  the  commencement  of  the  transverse 
portion  of  the  arch,  before  the  left  carotid.  From  this  point  the 
vessel  ascends  obliquely  towards  the  right,  until  it  arrives  oppo- 
site the  stemo-clavicular  articulation  of  that  side,  nearly  on  a 
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level  mth  the  upper  margin  of  the  clavicle,  where  it  divides 
into  the  right  subclavian,  i,  and  the  right  carotid  artery,  c.  Its 
place  of  bifurcation  would,  in  most  cases,  be  reached  by  a  probe 
passed  backwards  through  the  cellular  interval  between  the 
sternal  and  clavicular  portions  of  the  sterno-mastoid  muscle. 
The  length  of  the  innominate  artery  is  very  variable,  but  usually  length; 
ranges  from  an  inch  and  a  half  to  two  inches. 

This  artery  lying  within  the  thorax  for   the  most   part,   is  in  thorax. 
placed  behind  the  first  bone  of  the  sternum,  from  which  it  is 
separated  by  the  sterno-hyoid  and  stemo-thyroid  muscles,  and  a 
little  lower  down  by  the  left  innominate  vein,  which  crosses  the 
artery  at  its  root.     The  innominate  artery  lies  in  front  of  the  Conneo- 
trachea,  which  it  crosses  obliquely:  on  its  left  side  is  the  left  ^°'"» 
carotid  artery,  with  the  thymus  gland  or  its  remains :   and  to 
the  right,  is  the  corresponding  ipnominate  vein  and  the  pleura. 

In  the  ordinary  condition  no  branches  arise  from  this  vessel.     ^^^ 

branches. 
PRCULIAEITIES    OF    THE    IKNOMIKATE   ARTERY. 

The  length  of  the  innominate  artery  now  and  then  exceeds  two  inches,  and 
occasionally  it  measures  only  one  inch  or  less  [plate  7,  &g  8  and  plate  20  fig. 
1].  Its  place  of  division  is  a  point  of  surgical  interest,  inasmuch  as  upon  it 
in  a  great  measure  depends  the  accessibility  of  the  innominate  itself  in  the 
neck,  as  well  as  the  length  of  the  right  subclavian  artery.  Tliough  usually  Place  of 
bifurcating  nearly  on  a  level  wth  the  upper  margin  of  the  clavicle  at  the  diviaion 
sternal  end,  it  has  been  sometimes  found  to  divide  at  a  considerable  dis-  * 

tance  above  that  bone  [plate  20,  fig.  3],  and,  but  less  frequently,  below  it 
also  [fig.  2]. 

Lastly,  though  usually  destitute  of  branches,  this  vessel  has  been  observed  gives  a 
to  supply  a  thyroid  branch  [plate  23],  and  sometimes  a  thymic  branch,  or  l^ianch* 
one  (bronchial)  which  descends  in  front  of  the  trachea.    Sometimes  there  is 
no  innominate  artery,  the  right  subclavian  arising  as  a  separate  trunk  from  or  is  absent; 
the  aorta.     The  innominate  artery  has  not  unfrequently  been  seen  to  give 
origin  to  the  left  carotid  [plate  6,  fig.  7].     In  cases  of  transposition  of  the 
aorta,  an  innominate  artery,  as  might  be  expected,  exists  on  the*lefl  instead 
of  the  right  side  [plate  6,  Bg.  3]. 

COMMON   CAROTID  ARTERIES. 


The  common  or  primitive  carotid  arteries  of  the  right  and  Correspond- 
left  sides  of  the  body  are  nearly  similar  in  their  course  and  posi-  *"*^®  |" 
tion,  whilst  they  are  in  the  neck;  but  they  differ  materially  in  difference 
their  mode  of  origin,  and  consequently  in  their  length,  and  posi-  I^d"|^h» 
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tion  at  their  oommencement  [plate  1].  On  the  right  ride  the 
carotid  artety  commences  at  the  root  of  the  neck  behind  the 
sterno-clavicular  articahition,  at  the  place  of  bifiircation  of  the 
innominate  artery,  whilst  the  carotid  of  the  left  side  arises, 
within  the  thorax,  from  the  highest  part  of  the  aich  of  the  aorta, 
very  near  the  origin  of  the  innominate  artery.  The  left  carotid 
is  therefore  longer  than  the  right,  and  it  is  at  first  placed  deeply 
within  the  thorax. 

In  consequence  of  this  difference,  it  is  convenient  to  describe, 
at  first,  the  thoracic  portion  of  the  left  carotid,  or  that  part 
which  intervenes  between  the  arch  of  the  aorta  and  the  sterno- 
clavicular articulation, — after  completing  which  the  same  de- 
scription will  suffice  for  both  vessels. 

Whilst  within  the  thorax,  the  left  carotid  ascends  obliquely 
behind,  and  at  some  little  distance  from  the  upper  piece  of  the 
sternum  and  the  muscles  (stemo-hyoid  and  stemo-thyroid)  con- 
nected with  that  part  of  the  bone  ;  it  is  covered  by  the  remains 
of  the  thymus  gland,  and  is  crossed  by  the  left  innominate  vein. 
This  part  of  the  artery  lies  in  frront  of  the  trachea ;  and  the 
oesophagus  (which,  at  the  root  of  the  neck,  deviates  a  little  to 
the  left  side)  and  the  thoracic  duct,  are  also  behind  it.  The 
left  carotid  artery  here  lies  between  the  innominate  and  the 
subclavian  arteries,  and  the  vagus  nerve  is  to  its  outer  side. 

In  the  necA:' the  common  carotid  artery,  fig.  136,  a  [plate 
16j,  of  either  side  reaches  from  behind  the  sterno-clavicular  ar- 
ticulation to  the  level  of  the  upper  border  of  the  thyroid  carti- 
lage, where  it  divides  into  two  great  branches,  of  which  one,  A,  is 
distributed  to  the  cranium  and  face,  and  the  other,  c,  to  the  brain 
and  the  eye.  These  divisions  have,  from  their  destination,  been 
named  respectively  the  external  and  internal  carotid  arteries. 

The  oblique  course  taken  by  the  common  carotid  artery 
along  the  side  of  the  neck,  is  indicated  by  a  line  drawn  from 
the  sterno-clavicular  articulation  to  a  point  midway  between  the 
angle  of  the  jaw  and  the  mastoid  process  of  the  temporal  bone. 
At  the  root  of  the  neck,  the  arteries  of  both  sides  are  separated 
from  each  other  only  by  a  narrow  interval,  corresponding  with 
the  width  of  the  trachea ;  but,  as  they  ascend,  the  two  vessels 
are  separated  by  a  much  larger  interval, — corresponding  with 
the  breadth  of  the  pharynx  and  larynx.  The  appearance 
which  the  carotid  arteries  have  of  being  placed  further  back  at 
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the  upper  than  at  the  lower  part  of  the  neck,  is  owing  to  the 
projection  of  the  larynx  forward  in  the  former  situation. 

In  considering  the  position  of  the  common  carotid  artery 
with  regard  to  the  adjacent  Btructurea,  it  is  firat  to  be  ot>- 
served  that  this  vessel  is  enclosed,  together  with  the  internal 
jugular  vein  and  the  yagus  nerve,  in  a  common  membianoua  Sheath  of 
investment  or  sheath,  derived  from  or  continuons  with  the  deep 
cervical  fascia.  Separated  by  means  of  this  sheath  irora  idl  the 
BUTTOunding  parte,  except  the  vein  and  nerve  just  mentioned, 
the  carotid  artery  is  deeply  placed  at  the  lower  part  of  the  neck, 

Fig.  136. 


but  is  comparatirely  superficial  towards  its  upper  end.     It  is  l^warpan 
covered  below  by  the  atemo-mastoid,  stemo-hyoid,  and  stemo-  i^f^, 
thyroid  muscles,  in  addition  to  the  platysma  and  the  di&rent 
layers  of  fascia  between  and  beneath  the  muscles ;  and  it  is  crossed 
opposite  the  lower  margin  of  the  cricoid  cartilage,  or  nearly  in  this  "^nnw 
situation,  by  the  omo-hyoid  muscle.      From   this  last-named 
point  upwards  to  its  bifurcation,  the  sheath  of  the  vessel  is 
covered  only  by  the  common  integument,   the  platysma  and 
ftscia;  and  thispart  of  theartery  liesina  triangularspace bound- 


468 


COMMON   CAROTID   AKTERIES . 


may  be 
compressed 
against 
Bpine. 


Intern, 
jugular 
vein. 

Position 
to  artery; 


partly 
different 
on  both 
sides ; 


Thyroid 
veins. 


Ant 
jugular 


ed  by  the  sterno-mastoid,  the  omo-hyoid,  and  the  digastric 
muscles  [plate  8]. 

Behind,  the  artery  is  supported  by  the  transverse  processes  of 
the  cervical  vertebrae,  from  which,  however,  it  is  separated  by  a 
thin  stratum  of  muscular  fibres, — parts  of  the  longus  colli  and 
scalenus  anticus  muscles.  From  the  muscles,  as  well  as  firom 
the  inferior  thyroid  artery,  and  the  nerves  which  rest  on  those 
muscles,  the  vessel  is  separated  by  its  sheath.  In  consequence 
of  the  contiguity  of  the  ^bones,  the  circulation  through  the 
carotid  artery  may  be  commanded  by  pressure  directed  back- 
wards against  the  vertebral  column. 

On  the  inner  side  the  vessel  is  in  juxtaposition  (the  sheath 
only  intervening)  with  the  trachea  below,  and  with  the  thyroid 
body  (which  often  overlaps  the  artery),  the  larynx  and  the 
pharynx  higher  up.  Along  its  outer  side  are  placed  the  internal 
jugular  vein  and  the  vagus  nerve. 

Veins, — The  internal  jugular  vein,  as  already  mentioned,  lies 
along  the  outer  side  of  the  artery,  and  is  inclosed  in  the  same 
sheath,  but  with  a  thin  partition  intervening.  The  vein  is 
close  to  the  artery  at  the  upper  part  of  the  neck  [plate  4,  fig. 
1]  ;  but  in  approaching  the  thorax,  and  on  the  right  side,  it 
inclines  outwards,  and  the  two  vessels  are  separated  by  a 
triangular  interval,  across  the  base  of  which  lies  the  subcla- 
vian artery  [plate  52].  A  different  arrangement  obtains  on 
the  left  side,  the  vein  being  usually  nearer  to  the  artery,  and 
occasionally  even  in  front  of  it,  at  the  lower  part  of  the  neck 
[plate  4,  fig.  2].  The  inclination  of  the  veins  in  both  these 
cases  is  in  the  same  direction  —  towards  the  right  side — and  it 
may  be  accounted  for  by  their  destination  to  the  right  side  of 
the  heart.  Their  tendency  to  the  right  side  has  necessarily  the 
effect  of  approximating  one  to  the  artery  which  it  accompanies, 
and  removing  the  other  from  it. 

Crossing  over  the  upper  part  of  the  common  carotid  artery  to 
join  with  the  jugular  vein,  will  be  found  two  or  more  superior 
thyroid  veins  [plate  4,  fig.  1].  These  veins  vary  in  number, 
and  they  occasionally  form  a  sort  of  plexus  over  the  artery. 
Another  vein,  likewise  from  the  thyroid  body  (middle  thyroid 
vein)j  not  unfrequently  crosses  over  the  artery  near  its  middle 
[plate  11]. 

The  anterior  jugular  vein,  after  descending  along  the  front 
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6f  the  neck,   usually  near  the  middle  line,  turns  outwards  at  crosses 
the  lower  part  of  the  neck,  under  the  stemo  mastoid  muscle  and  ^*®''y- 
thus  crosses  the  artery  [plate  17,  fig.  1].      This  vein  is  gene- 
rally of  small  size.     Occasionally,  however,  the  vein  is  rather 
large,  and  is  placed  nearly  over  the  carotid  artery  along  the  neck 
[plate  4,  fig.  8]. 

Nerves. — The  descending  branch  of  the  ninth  cerebral  nerve 
(descendens  noni)  usually  rests  on  the  fore-part  of  the  sheath  of  SeTend 
the  carotid  artery  (together  with  the  branches  of  cervical  nerves  near  artery. 
which  join  it)  and  crosses  it  from  the  outer  to  the  inner  side 
[plate  4,  fig.  1].  In  some  instances  the  branch  of  the  ninth 
nerve  descends  within  the  sheath,  and  between  the  artery  and 
vein.  The  vagos  nerve,  as  already  mentioned,  lies  within  the 
sheath  of  the  vessels  between  the  artery  and  vein.  This  nerve 
was  in  one  case  observed  to  descend  over  the  artery  [plate  4, 
fig.  4].  The  sympathetic  nerve  descends  along  the  back  of 
the  sheath,  between  it  and  the  rectus  anticus  muscle ;  and  the 
recurrent  laryngeal  nerve  crosses  inwards  behind  the  sheath. 

The  common  carotid  artery  usually  gives  off  no  branch,  and  ?*"^^^^  "® 
therefore  continues  of  equal  size  in  its  whole  length,  except  at 
its  bifurcation,  where  an  enlargement  is  observable. 

PECULIARITIES    OF    THE    COMMON    CAROTID    ARTERIES. 

Origin, — The  peculiarities  affecting  the  origin  of  the  common  carotids  of 
the  two  sides  must  necessarily  he  considered  separately. 

The  right  carotid  artery,  instead  of  forming  one  of  the  divisions  of  the  Origin 
innominate  trunk,  occasionally  arises  directly  from  the  aorta,  or  in  conjunc-  ^^  "?^' 
tion  with  the  left  carotid.     When  it  arises  from  the  aorta,  it  is  usually  the 
first  vessel  from  the  arch  ;  hut  it  has  been  found  to  occupy  the  second  place, 
— the  right  subclavian,  or,  very  rarely,  the  left  carotid  being  the  first.     These 
facts  are  illustrated  in  op.  cit.  [plates  6  and  7.] 

The  place  at  which  the  right  carotid  artery  commences,  varies  of  course 
with  the  point  of  bifurcation  of  the  innommate  artery.  A  change  from  the 
usual  position  (on  a  level  with  the  upper  border  of  the  clavicle)  was  found  in 
the  proportion  of  about  one  case  in  eight  and  a  half ;  and  it  was  found  to 
occur  more  frequently  above  than  below  that  point. 

The  left  carotid  artery  varies  in  its  origin  much  more  frequently  than  the   Origin 
right.     In  the  greater  number  of  its  deviations  from  the  ordinary  place  of  of  left 
origin,  this  artery  arises  from,  or  in  conjunction  with,  the  innominate  artery  ^^  * 
[plate  6,  fig.  7] ;  and  in  those  cases  in  which  the  right  subclavian  is  a  se-  moK  than 
parate  offset  from  the  aorta,  the  two  carotids  most  frequently  arise  by  a   *hat  of 
common  trunk  [plate  7,  fig.  6].  "B""' 
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The  left  carotid  may  be  said  to  have  a  tendency  towards  the  right  side.*- 
Ordinarily  placed  nearer  to  the  innominate  than  to  the  left  subclavian,  it  not 
unfrequcntly  unites  with  that  (the  innominate)  artery,  as  already  stated ; 
and  it  has  been  observed,  very  rarely,  however,  to  precede  the  other  branches 
which  arise  from  the  transverse  part  of  the  aortic  arch  [plate  7,  fig.  2].  On 
the  other  hand,  the  combination  of  the  left  carotid  with  the  left  subclavian 
[as  shown  in  plate  6,  fig.  9],  has  been  very  seldom  met  with^  except  in 
cases  of  general  transposition  of  the  viscera. 

Place  of  division. — The  deviations  from  the  usual  place  of  division  of  the 
common  carotids  of  both  sides  of  the  neck,  into  the  external  and  internal 
carotids,  may  be  considered  together.  The  place  of  division  often  varies 
somewhat  from  the  point  mentioned  as  the  usual  one  (the  level  of  the 
upper  margin  of  the  thyroid  cartilage),  and  it  more  fi^uently  tends  up- 
wards than  in  the  opposite  direction.  The  arteries  often  bifurcate  opposite 
the  08  hyoideSy  and,  occasionally,  much  higher  than  that  bone  [plate  12, 
fig.  1].  On  the  contrary,  the  bifurcation  from  time  to  time  occurs  about 
the  middle  of  the  larynx,  and  (but  with  much  less  frequency)  opposite  the 
lower  margin  of  the  cricoid  cartilage  [plate  12,  fig.  2].  Instances  are  re- 
corded of  the  common  carotid  dividing  at  a  still  lower  point.  One  was 
observed  by  Moigagni,  in  which  the  carotid  artery,  measuring  one  inch  and 
a  half  in  length,  divided  at  the  root  of  the  neck.* 

The  common  carotid  artery  has,  as  a  very  rare  occurrence,  been  found  to 
ascend  in  the  neck  without  dividing  into  its  usual  terminal  branches, — ^the 
internal  carotid  artery  being  altogether  wanting  [plate  13,  fig.  8]. 

In  two  cases  the  common  carotid  artery  was  altogether  wanting — ^the  ex- 
ternal and  internal  carotids  arising  directly  from  the  arch  of  the  aorta.  This 
peculiarity  occurred  on  both  sides  in  one  of  the  cases  referred  to  [plate  6, 
jRg,  9],  and  on  one  side  in  the  othert  [plate  12,  fig.  3]. 

Occasional  branchet  from  common  carotid.^-'Though,  in  the  ordinary  con- 
dition, no  branches  arise  from  the  common  carotid,  this  is  not  always  the 
case ;  for  it  not  unfrequcntly  gives  origin  to  the  superior  thyroid  artery  [plate 
12,  fig.  9],  and,  though  very  seldom,  to  a  laryngeal,  or  an  inferior  thyroid 
branch  [plate  12,  fig.  4].  Lastly,  the  vertebral  artery  has  in  a  few  instances 
been  observed  to  come  from  the  common  carotid  [plate  6,  fig.  13]. 

SUB6ICAL  ANATOMY  OF  THE  COMMON  CAROTID  ARTERY. 

The  leading  facts  in  the  foregoing  account  of  the  common  carotid  artery 
will  here  be  brought  together  in  connexion  with  the  performance  of  an  ope- 
ration for  tying  the  artery,  as  in  a  case  of  aneurism. — ^As  this  artery  does 
not,  save  in  very  rare  instances,  furnish  any  branch,  (in  a  practical  or  surgical 
point  of  view  the  branches  sometimes  found  to  arise  close  to  its  upper  end 
may  be  disregarded)  a  ligature  can  be  applied  to  any  part  of  the  vessel  ex- 
cept immediately  at  its  commencement  or  termination.  When  the  case  is 
such  as  to  allow  a  choice,  the  point  which  probably  combines  most  favour- 


♦  "  De  Sedibus  et  Causis  morborum,"  &c.     Epist.  29.  Art.  20. 

t  Dr.  Power's  case — in  "  The  Arteries,"  &c.  by  R.  Quain,  page  101. 
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able  circumstances  for  the  operation,  is  opposite  the  lower  end  of  the  Place 
larynx.    Here  a  lai^  space  would,  in  ordinary  cases,  interrene  between  the  P^ef^"^"!® 
ligature  and  the  ends  of  the  vessel ;  and  at  the  same  time  this  part  is  free 
from  the  difficulties  offered  by  the  muscles  lower  down,  and  by  the  superior 
thyroid  veins,  if  the  artery  be  secured  near  its  bifurcation.     But  it  has  been 
shown  above  that  the  carotid  artery  occasionally  bifurcates  below  the  usual 
position^K>pposite  the  lower  margin  of  the  larynx,  and  even,  however  rarely^ 
lower  than  this.     In  such  cases,  should  the  artery  be  laid  bare  at  the  point   Rule  in 
of  division,  it  would  be  best  to  tie  the  two  parts  separately,  close  to  their  ^^  °^ 
origin,  in  preference  to  tying  the  common  trunk  near  its  end.     If,  in  conse-  ^jyigion 
quence  of  very  early  division  of  the  common  carotid  or  its  entire  absence  (cases   of  artery, 
which,  however,  are  of  extremely  rare  occurrence)  two  arteries  (the  external 
and  internal  carotids)  should  happen  to  come  into  view  in  the  operation 
supposed,  the  most  judicious  course  would  doubtless  be  to  place  the  ligature 
on  that  artery  which,  upon  trial,  as  by  pressure,  should  prove  to  be  con- 
nected with  the  disease. 

In  performing  the  operation,  the  direction  of  the  vessel  and  the  inner  Ouide 
margin  of  the  stemo-mastoid  muscle  are  the  surgeon's  guides  for  the  line  of  ^  .  "^ 
incision.  Before  dividing  the  integument  it  is  well  to  ascertain  whether  the 
anterior  jugular  vein  be  in  the  line  of  incision.  Should  the  operation  be 
performed  at  the  lower  part  of  the  neck,  some  fibres  of  the  muscles  will 
require  to  be  cut  across  in  order  to  lay  the  artery  bare  with  facility  ;  and 
the  necessity  for  this  step  increases  in  approaching  towards  the  clavicle. 
After  the  superficial  structures  have  been  divided,  assistance  will  be  de-  Assistance 

rived  from  the  trachea  or  the  larynx,  as  well  as  from  the  pulsation,  in  deter-  ^™,  . 

•••  \iriiiuDitie 

mining  the  exact  situation  of  the  artery.     The  trachea,  from  its  roughness,  '^  *^' 

may  be  readily  felt  in  the  wound,  even  while  the  parts  covering  it  have  still 
some  thickness.     The  sheath  of  the  vessels  is  to  be  opened  over  the  artery  Opening 
— ^near  the  trachea — ^for  thus  the  jugular  vein  is  most  easily  avoided.  Should   "heath, 
the  vein  lie  in  front  of  the  artery,  as  it  sometimes  does  on  the  left  side,  and  Jugnlar 
especially  at  the  lower  part  of  the  neck  on  that  side,  the  vein  in  question  will   ^®*°  *   - 
be  a  source  of  much  difficulty  in  completing  the  operation,  i.  f .  in  passing  the  difficulty 
aneurism  needle  with  the  ligature  about  the  artery.     I  have  had  occasion  to  in  some 
observe  the  embarrassment  arising  from  this  cause  in  the  living  body  in  an  *'^'^^' 
operation  on  the  left  carotid  artery.     To  surmount  the  difficulty  much  cau- 
tion is  required.     The  operator  will  find  it  advantageous  to  have  the  circu- 
lation in  Jhe  vein  (which  in  such  operation  becomes  turgid  and  very  large) 
arrested  at  the  upper  end  of  the  wound  by  means  of  an  assistant's  finger. 
In  most  cases,  if  not  in  all,  it  is  best  to  insert  the  aneurism  needle  conveying  Passage  of 
the  ligature,  on  the  outer  side  of  the  artery,  for  thus  the  vagus  nerve  and  aneurism 
the  jugular  vein  will  be  most  effectually  avoided. 


EXTERNAL  CAROTID  ARTERY. 

The  external  carotid  artery  (carotis  superficialis  s.  externa,  size; 
-Haller),  fig.  136,  6,  is  smaller  than  the  internal  carotid  in 
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why  named 
'•external;*' 

connectionB. 

comes 
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the  BorfiiGe 
than 


exibnu  jroung  subjccts,  but  about  of  equal  size  in  the  adult.  It  reaches 
in  the  neck  from  the  point  of  division  of  the  common  carotid 
(opposite  the  upper  margin  of  the  thyroid  cartilage)  to  the 
neck  of  the  condyle  of  the  lower  jaw-bone,  or  a  little  lower, 

division;  whcrc  it  divides  into  two  branches,  the  temporal  and  the  in- 
ternal maxillary  [plate  8].  This  artery  diminishes  rapidly  in 
size  as  it  ascends  in  the  neck,  owing  to  the  number  and  size  of 
the  branches  which  spring  from  it. 

At  first  the  external  carotid  lies  to  the  inner  side,  t.  e.  nearer 
to  the  middle  line  of  the  body,  than  the  internal  carotid, — the 
distinctive  names  of  the  two  arteries  having  reference  to  their 
destination  to  parts  nearer  or  more  remote  from  the  sur&ce. 
Soon  after  its  origin  the  external  carotid  crosses  over  or  be- 
comes superficial  to  the  internal  carotid,  and  then  curves 
slightly  forward  as  it  ascends  to  its  place  of  division.  For  a 
short  distance  after  its  origin  this  artery  is  covered  only  by  the 
platysma  muscle,  and  the  fascia,  and  is  placed  in  the  triangular 
intermuscular  space,  bounded  by  the  stemo-mastoid,  omo- 
hyoid and  digastric  muscles  [plate  8]  ;  but  it  soon  becomes 
deeply  placed,  passing  beneath  the  stylo-hyoid  and  digastric 
muscles,  and  finally  becomes  embedded  in  the  substance  of  the 
parotid  gland.  On  its  inner  side  it  is  close  to  the  hyoid  bone, 
and  afterwards  to  the  back  part  of  the  ramus  of  the  lower  max- 
illa, a  portion  of  the  parotid  gland  being  interposed  between  the 
bone  and  the  artery.  It  is  close  to  the  pharynx  for  a  short 
space,  and  afterwards  rests  upon  the  stylo-glossus  and  stylo- 
pharyngeus  muscles,  which,  with  the  glosso-pharyngeal  nerve, 
are  interposed  between  it  and  the  internal  carotid  artery. 

Veins, — Two  small  veins  [plate  11]  accompany  the  external 
carotid  artery,  and  it  is  crossed  by  superficial  venous  branches 
belonging  to  the  external  jugular,  and  other  veins. 

Nerves.  A^ertJc*.  —  Near  its  commencement  the  external    carotid  is 

crossed  by  the  hypo-glossal  nerve  [plate  4],  and  at  a  short  dis- 
tance from  its  upper  end,  in  the  substance  of  the  parotid  gland, 
by  the  portio  dura  of  the  seventh  [plate  11],  The  glosso- 
pharyngeal nerve,  as  already  mentioned,  lies  between  this  artery 
and  the  internal  carotid,  and  the  superior  laryngeal  nerve  is 
under  both  vessels. 


Veins. 
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PECULIARITIES    OF    THE    EXTERNAL    CAROTID    ARTERY. 

The  variations  in  the  place  of  origin,  and  consequently  in  the  length  of  the   Origin  and 
external  carotid  artery,  are  determined  hy  the  point  of  division  of  the  com-  length, 
mon  carotid,  which  has  heen  already  described.     In  the  same  place  will  be 
found  reference  to  examples  of  the  external  carotid  taking  rise  from  the  arch 
of  the  aorta* 


BRANCHES  OF  THE  EXTERNAL  CAROTID  ARTERY. 

The  external  carotid  artery  gives  origin  to  eight  branches,  Branches 
including  the  two  into  which  it  finally  divides.     For  the  pur-  °^®![.*l' 
poses  of  description  these  may  be  arranged  into  three  sets,  artery. 
1.  Those  which  are  directed  forwards,  viz.  the  superior  thyroid, 
the  lingual,  and  the  facial.     S.  Those  which  run  backwards, — 
the  occipital  and  posterior  auricular;  and  8,  those  which  ascend, 
viz.  the  ascending  pharyngeal  branch  with  the  temporal  and  in- 
ternal maxillary,»-the  two  terminal  branches. 

In  addition  to  the  principal  branches  here  enumerated,  the 
external  carotid  gives  off  several  small  o^ts  to  the  parotid 
gland. 

Peculiarities  of  the  branches. — The  peculiarities  relating  to  the  origin  of  Pecoliari- 

the  hranchcs  of  this  artery  will  be  mentioned  under  the  description  of  each :  ?*'  *"  *"® 

•'  *  branches 

but  a  general  view  may  be  here  taken  of  the  deviations  they  present  in  re-  genemlly; 
spect  of  position  and  number. 

Position  of  branches. — They  are  not  unfrequently  crowded  together  on  the  in  positioD ; 
parent  artery,  in  some  cases,  near  the  commencement  [plate  12,  fig.  6],  and 
in  others  at  a  higher  point  of  that  vessel  [fig.  7].    Occasionally  the  branches 
are  found  to  be  distributed  at  regular  distances  upon  the  whole  length  of  the 
external  carotid  [fig.  8].  • 

Their  number. — The  usual  number  of  branches  (eight)  has  been  found  to  in  number, 
be  diminished  in  two  principal  virays, — viz.  by  the  removal  to  another  artery  diminithed; 
of  one  of  the  ordinary  branches,  or  by  the  union  into  a  single  trunk  of  two 
or  three  branches  which  are  usually  derived  separately  from  the  artery  under 
consideration. 

The  number  of  branches  derived  from  the  external  carotid  artery  may  augmented. 
be  augmented  by  the  transfer  to  this  vessel  of  some  branch  not  ordinarily  de- 
rived from  it,  or  by  the  addition  to  it  of  some  unusual  branch.  Illustrations 
of  these  various  peculiarities  will  be  referred  to  in  treating  of  the  individual 
branches.  In  this  place  may  be  mentioned  the  not  unfrequent  presence  of  a 
distinct  branch  for  the  stemo-mastoid  muscle. 

2  I 
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Tbe  tuprrior  thyroid  zxierj,  fig.  136,  d^  [plaic  3,^  tlie  first  of 
tbe  anterior  set  of  branches,  is  given  oflT  close  to  the  commence- 
ment of  the  external  carotiJ,  immediately  below  the  great 
coma  of  the  hjoid  bone.  From  this  point  the  azterj  corres 
forwards  and  downwards,  to  the  upper  margin  of  the  thjroid 
cartilage;  it  then  descends  a  short  distance  beneath  the  omo- 
hyoid, stemo-hvoid,  and  stemo-thjroid  muscles,  fhmishing  off- 
sets to  these  muscles,  and  reaching  the  anterior  snr&oe  of  the 
thyroid  body,  distributes  branches  to  its  substance,  and  comma- 
nicates  freely  with  the  branches  of  the  inferior  thyroid  artery. 
The  inferior  thyroid,  it  will  be  afterwards  seen  in  the  descrip- 
tion of  the  artery,  is  distributed  to  the  under  surface  of  the  thy- 
roid body. 

The  superior  thyroid  artery,  taking  its  rise  from  the  external 
carotid,  while  that  vessel  is  placed  in  the  triangular  inteimus- 
colar  space  referred  to  in  describing  the  upper  part  of  the  com- 
mon carotid  artery,  is  covered  at  first  only  by  the  platysma  and 
fascia;  but  afterwards  it  is  more  deeply  seated,  being  beneath 
the  muscles  before  mentioned. 

Branches. — Besides  the  branches  famished  to  the  muscles 
and  the  thyroid  body,  as  already  noticed,  together  with  some  to 
the  lowest  constrictor  of  the  pharynx  [plate  10],  the  superior 
thyroid  furnishes  the  following  oflTsets,  which  have  received  dis- 
tinctive names : 

(a)  The  hyoidy  a  yery  small  branch,  runs  transversely  inwards  just  below 
the  08  hyoidcs,  and  assists  in  supplying  the  soft  ports  connected  with  that 
bone.  Tliis  little  artery  sometimes  forms  an  aich  with  its  fellow  from  the 
opposite  side. 

(6)  A  iuperficial  descending  branch,  which  passes  downwards  a  short  dis> 
tance  over  the  sheath  of  the  large  cervical  vessels,  and  ramifies  in  the  sterao- 
mastoid,  and  the  muscles  attached  to  the  thyroid  cartilage,  as  well  as  in  the 
platysma  and  neighbouring  integuments  [plate  4,  fig.  1].  The  position  of 
this  branch  with  respect  to  the  sheath  of  the  carotid  artery,  is  the  only  cir- 
oiimstancc  which  attaches  a  degree  of  interest  to  it. 

(c)  The  laryngeal  branch  (superior  laryngeal  artery)  proceeds  inwards  in 
company  with  the  superior  laryngeal  nerve,  and  pierces  the  thyro-hyoid 
membrane.  Before  entering  the  larynx  this  branch  is  covered  by  the  thyro- 
hyoid muscle.  On  reaching  the  interior  of  the  larynx,  it  ramifies  in  the 
small  muscles,  the  glands,  and  mucous  membrane  of  that  organ. 


LINGUAL  ARTEEY.  475 

d,  Crica-thyroid.'^—A  small  branch,  to  be  noticed  on  account  of  its  position  Crico- 
rather  than  its  size,  crosses  over  the  membrane  connecting  the  thyroid  and  ^^^'^jf 
cricoid  cartilages,  and  communicates  with  a  similar  branch  from  the  other 
side.    This  little  artery  may  be  the  source  of  troublesome  haemorrhage  in  an 
operation  for  laryngotomy. 

Pectdiaritiet, — Size. — The  superior  thyroid   artery  is  frequently  much   Peculia- 
laiger,  or,  on  the  other  hand,  it  may  be  smaller  than  usual.     In  either  case  "***f* 
the  deviation  from  the  accustomed  size  is  accompanied  with  an  opposite  al-         * 
teration  in  other  thyroid  arteries ;  one  change  compensating  for  anotherw— 
See  observations  on  the  inferior  thyroid  artery. 

Origin. — The  superior  thyroid  is  often  transferred  to  the  common  carotid  origin ; 
[plate  12,  fig.  9] ;  and  it  has  been  seen,  but  larely,  coi\joined  with  the 
lingual  branch  [plate  13,  fig.  1],  or  with  that  and  the  facial  branch  of  the  ex- 
ternal carotid  [fig.  2], 

There  are  sometimes  two  superior  thyroid  arteries.    The  single  vessel  Two 
has  been  seen  so  small  that  it  ended  in  branches  to  the  stemo-mastoid  ^^j^ 
muscle  and  the  larynx. 

PeaUiarities  of  the  branches, — The  hyoid  branch  is  frequently  very  small 
or  absent. 

The  laryngeal  branch  arises  not  unfrcquently  from  the  external  carotid  laiyng.  br. 
artery,  and  likewise,  but  rarely,  from  the  common  carotid.  states  of. 

Examples  have  occurred  of  this  branch  being  of  very  large  size  [plate 
23,  &g,  6].  In  the  case  here  referred  to,  the  laryngeal  artery  after  pass- 
ing along  the  inner  side  of  the  thyroid  cartilage  escaped  beneath  that  carti- 
lage to  the  thyroid  body. 

The  laryngeal  artery  occasionally  enters  the  larynx  through  a  foramen 
in  the  thyroid  cartilage  [plate  13,  fig.  4]  ;  and  it  has  likewise  been  observed 
to  pass  inwards  below  the  cartilage,  [fig.  5,]  afterwards  distributing  branches 
upwards  to  the  interior  of  the  larynx. 

t 

LINGUAL  ARTERY. 

• 

The  lingual  artery^  fig.  186,  e,  [plate  8,]  arises  from  the  Lingual 
inner  side  of  the  external  carotid,  betweem  the  origin  of  the  a^ery; 
superior  thyroid  and  facial  arteries.      Curving  from  its  origin  curved 
upwards  and  inwards,  this  artery  reaches  the  upper  margin  of  ^^^^* 
the  hyoid  bone  (its  greater  comu),  by  which  it  is  separated 
from  the  superior  thyroid  artery ;  it  then  passes  forwards  deeply 
between  the  muscles  above  the  hyoid  bone,  and  soon  ascends 
almost  perpendicularly  to  reach  the  under  surface  of  the  tongue, 
beneath  which  it  makes  its  final  turn  forwards  to  the  tip  of  that 
organ,  assuming  the  name  of  ranine  artery. 

Taking  origin  in  the  triangular  intermuscular  space  in  which 
the  commencement  of  the  external  carotid  artery  is  lodged,  the 
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lingaal  artery  is  at  first  comparatively  superficial,  covered  only  by 
the  platysma  and  iascia  of  the  neck;  soon,  however,  it  is  crossed 
by  the  stylo-hyoid  muscle,  and  then  sinks  beneath  the  hyo-glossos 
muscle,  between  it  and  the  middle  constrictor  of  the  pharynx. 
It  is  likewise  covered  by  the  anterior  belly  of  the  digastric, 
and  by  the  mylo-hyoid  muscle,  and  rests  against  the  middle 
constrictor  of  the  pharynx,  afterwards  against  the  genio-hyo- 
glossus. 

The  hypo-glossal  nerve  courses  forwards  nearly  parallel  with 
the  artery »  until  they  both  reach  the  posterior  border  of  the 
hyo-glossus  muscle,  where  the  nerve  passes  over  or  on  the 
cutaneous  surface  of  the  muscle,  and  the  artery  beneath  it.  At 
the  anterior  margin  of  the  hyo-glossus  muscle,  the  nerve  is 
lower  than  the  artery. 

The  branches  of  the  lingual  artery,  including  the  rantite,  are 
as  follow : — 


hjoid. 

Dorsal 
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gland. 


Ranine 
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The  l^oid  branch  takes  the  direction  of  the  hyoid  bone,  mnning  along  its 
upper  border  ;  it  supplies  the  contiguous  muscles  and  skin. 

The  dorsal  artery  of  the  tongue  (dorsalis  linguse),  which  is  often  represent- 
ed by  several  smaller  branches,  arises  from  the  deep  portion  of  the  lingual 
artery,  beneath  the  hyo-glossus  muscle.  It  is  named  ihrsal  from  its  destin- 
ation, for  it  ascends  to  supply  the  upper  part  and  substance  of  the  tongue, 
ramifying  as  far  back  as  the  epiglottis. 

The  tublingual  branch,  taking  origin  at  the  anterior  margin  of  the  hyo- 
glossus,  turns  slightly  outwards  beneath  the  mylo-hyoid  musde,  between  it 
and  the  sublingual  gland.  It  supplies  the  substance  of  the  gland,  and  gives 
branches  to  the  mylo-hyoid  and  other  muscles  connected  with  the  maxillary 
bone.  Small  branches  are  also  distributed  to  the  mucous  membrane  of  the 
mouth,  an<^thc  inside  of  the  gums. 

The  ranine  artery,  from  its  direction,  may  be  considered  the  continuation 
of  the  lingual  artery.  It  runs  forwards  beneath  the  tongue,  covered  by  the 
mucous  membrane,  and  resting  on  the  genio-hyo-glossus  muscle.  It  is  ac- 
companied by  the  gustatory  branch  of  the  fifth  nerve.  Having  reached  the 
tip  of  the  tongue,  which  it  supplies  with  blood,  it  anastomoses  with  the 
corresponding  artery  of  the  other  side.  The  two  ranine  arteries  are  placed 
one  on  each  side  of  the  frsenum  of  the  tongue,  covered  oalj  by  the  mucous 
membrane  of  the  mouth. 

Peculiarities, — The  origin  of  the  lingual  artery  is  sometimes  by  a  common 
trunk  with  the  next  branch  above  it,  viz.  the  facial  artery  [plate  13,  fig.  4]. 
It  is  occasionally  joined  with  the  superior  thyroid. 

Branches, — The  hyoid  branch  is  often  deficient ;  and  it  appears  that  there 
is  an  inverse  condition  as  to  size  between  this  branch  and  the  hyoid  branch 
•of  the  superior  thyroid. 
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The  iublingual  bianch  varies  in  size.     It  is  sometimes  derived  from  the 
facial  artery,  and  then  perforates  the  mylo>hyoid  muscle. 

The  lingual  artery  has  been  seen  to  give  off  as  unusual  branches,  the  sub-  unusual 
mental  and  ascending  palatine.  branches. 

FACIAL  ARTERY. 

The  facial  artery  (art.  maxillaris  externa, — ^Anatom.  varior. :  Facial 
labialis,— Haller),  fig.  186,/.  [plate  8].     This  artery  is  named  "t^'yj 
from  the  distribution  of  its  greater  part.      Taking  origin  a  little 
above  the  lingual  artery,  it  is  first  directed  obliquely  forwards  «>«rw  hi 
and  upwards  beneath  the  base  of  the  maxillary  bone ;   and  this         ' 
may  be  considered  the  cervical  part  of  the  artery.      Changing  over 
its  direction,  it  passes  upwards  over  the  base  of  the  lower  max-  """"» 
ilia,  immediately  before  the  ramus  of  that  bone,  at  the  anterior 
margin  of  the  masseter  muscle  which  covers  the  ramus.     Com-  upon  the 
mencing  here  its   course   upon   the  fiice,  the  fecial  artery  is  *"^* 
directed  forwards  near  to  the  angle  of  the  mouth;   and  after 
ascending  externally  to    the  nose,  terminates  near  the  inner 
canthus  of  the  eye,  where  it  anastomoses  with  the  ophthalmic  is  tortuous 
artery.     In  its  whole  course  the  artery  is  tortuous,  and  this  ^"«hout. 
condition  is  connected  in  the  neck  with  the  changes  in  size  to 
which  the  pharynx  is  liable,  and  on  the  face  with  the  mobility 
of  the  cheeks  and  of  the  lower  maxilla. 

The  cervical  part  of  the  fecial  artery  immediately  after  its  Connec- 
origin  (which  is  comparatively  superficial,  being  covered  only  by  ^^.^ 
the  platysma  and  fescia),  sinks  beneath  the  digastric  and  stylo- 
hyoid muscles,  and  then  beneath  the  sub-maxillary  gland  near 
its  upper  part.     Emerging  firom  the  gland  and  ascending  over 
the  maxilla,  it  is  covered  by  the  platysma,  and  here  the  pulsa- 
tion of  the  artery  is  easily  felt,  and  the  circulation  through  it  may  be 
readily  controlled  by  pressure  against  the  bone.     In  its  further  onmaxilla. 
progress  over  the  fece  the  fecial  artery  is  covered  successively   conneo- 
(in  addition  to  the  integument  and  a  varying  quantity  of  fat)  by  ^»  ^^ 
the  platysma  and  the  zygomatic  muscles,  and  it  rests  against 
the  buccinator,  the  levator  anguli  oris,  and  the  levator  labii 
superioris. 

The  facial  vein  is  separated  by  a  considerable  interval  from  Facial  rein; 
the  artery  on  the  fece.     It  takes  nearly  a  straight  courae  up* 
wards  instead  of  inclining  forward  near  the  angle  of  the  mouth, 
and  it  is  not  tortuous  like  the  artery. 
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Branches  of  the  portio  dura  nerye  cross  the  Tessel,  and  the 
in(ra-orbital  nerve  is  beneath  it,  separated  by  the  fibres  of  the 
elcTator  of  the  upper  lip. 

Branches  of  the  Facial  artery. — The  branches  of 
the  iacial  artery  are  numerous,  and  may  conveniently  be  divided 
into  two  sets, — ^the  first  consisting  of  those  given  oflT  before  the 
vessel  turns  over  the  lower  maxillary  bone  (cervical  branches), 
usually  three  or  four  in  number ;  the  second,  which  yaries  from 
five  to  six,  being  those  distributed  to  the  fiice. 

Cervical  hrancha. — The  following  branches  are  derived  from  the  &cial  ar- 
tery below  the  maxillary  bone : 

The  inferior  or  (ucending  palatine  (palatina  adscendens, — Haller),  [plate  15, 
fig.  1],  ascends  between  the  stylo-glussus  and  stylo-pharyngeus  muscles,  and 
reaches  the  pharynx  close  by  the  border  of  the  internal  pterygoid  muscle. 
Ai^r  having  given  small  branches  to  the  tonsil,  the  styloid  muscles,  and  the 
Eustachian  tube,  it  divides,  near  the  levator  palati  muscle,  into  two  brancbesi, 
one  of  which  follows  the  course  of  the  circumflexus  palati  muscle,  and  is 
distributed  to  the  soft  palate  and  its  glands,  whilst  the  other  penetrates  to  the 
tonsil,  and  ramifies  upon  it  with  the  branch  to  be  next  descrihed. — The  place 
of  this  artery  upon  the  palate  is  often  taken  by  the  ascending  pharyngeal. 
For  the  distribution  of  the  vessels  in  that  case,  see  the  ascending  pharyngeal 
artery. 

The  tonsillar  branch  ascends  along  the  side  of  the  pharynx,  and  penetrates 
the  superior  constrictor  of  the  pharynx  to  terminate  in  small  vessels  upon  the 
tonsil  and  the  side  of  the  tongue  near  its  root. 

The  glandular  branches  are  a  numerous  series  which  enter  the  substance 
of  the  submaxillary  gland,  whilst  the  artery  is  in  contact  with  it ;  some  of 
them  are  prolonged  upon  the  side  of  the  tongue. 

The  submental  (submentalis  arteria, — Haller),  ^,  136,  g  [plate  8],  the 
largest  branch  arising  from  the  facial  in  the  neck,  leaves  that  artery  near  the 
point  at  which  it  turns  upwards  to  the  face,  and  runs  forwards  below  the  base 
of  the  maxillary  bone  upon  the  mylo-hyoid  muscle  and  beneath  the  digas- 
tric. Giving  branches  in  its  course  to  the  submaxillary  gland  and  to  the 
muscles  attached  to  the  jaw,  it  reaches  the  symphysis  of  the  chin  and  divides 
into  two  branches ;  one  of  which,  running  more  superficially  than  the  other, 
passes  between  the  depressor  muscle  of  the  lower  lip  and  the  skin,  supplying 
both,  whilst  the  other  enters  between  that  muscle  and  the  bone,  and  ramifies 
in  the  substance  of  the  lip,  communicating  with  the  inferior  labial  artery, 
which  is  to  be  next  described. 

Of  the  second  series  of  branche8,-*those  derived  from  the  fttcial  artery 
upon  the  side  of  the  face, — some  which  are  directed  outwards  to  tlie  muscles, 
as  the  masseter  and  buccinator,  require  only  to  be  indicated.  Those  which 
are  described  with  some  detail  have  the  opposite  course  inwards,  and  they 
are  as  follows  : — 
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The  inferior  labial  branch  arises  immediately  after  the  facial  artery  has  Inferior 
turned  over  the  maxilla,  and  nmning  forwards  beneath  the  depressor  anguli  '^bial. 
oris,  distributes  branches  to  the  skin,  and  the  miiscles  of  the  lower  lip, 
anastomosing  with  the  inferior  coronary  and  submental  branches,  and  with 
the  inferior  dental  branch  derived  from  the  internal  maxillary. 

The  coronary  artery  of  the  lower  lip  (coronaria  labri  inferioris,— Haller),  Infer, 
arises  near  the  angle  of  the  mouth,  as*often  in  coigunction  with  the  superior  ooronaiy; 
coronary  as  from  the  facial  separately,  and  after  penetrating  the  muscular  ^J!L. 
fibres  surrounding  the  orifice  of  the  mouth,  takes  a  transverse  and  tortuous  joins  with 
course  between  those  fibres  and  the  mucous  membrane  of  the  lip,  and  in-  opposite 
osculates  with  the  corresponding  artery  of  the  opposite  side.    Small  branches  '^^^^^' 
from  this  artery  ascend  to  supply  the  orbicular  and  depressor  muscles^  the 
glands,  and  other  structures  of  the  lower  lip,  whilst  others  descend  towards 
the  chin,  and  communicate  there  with  branches  from  other  sources. 

The  coronary  artery  of  the  upper  lip*  (coronaria  labri  superioris, — Haller)  Super. 
»,  is  laiger  and  more  tortuous  than  the  preceding  branch,  with  which  it  coronary; 
often  arises.     Like  the  artery  of  the  lower  lip,  it  runs  across  between  the 
muscles  and  mucous  membrane  of  the  upper  lip,  and  inosculates  with  the 
corresponding  artery  of  the  opposite  side.     In  addition  to  supplying  the  joins  with 
whole  thickness  of  the  upper  lip,  this  artery  gives  two  or  three  small  opposite; 
branches  to  the  nose.     One  of  these,  named  the  artery  of  the  upturn,  runs  gept^ 
along  the  septum  of  the  nares,  on  which  it  ramifies  as  far  as  the  point  of  the  narinm. 
nose  ;  another  reaches  the  ala  of  the  nose. 

The  lateral  natal  artery  turns  inwards  to  the  side  of  the  nose  beneath  the  Lateral 
common  elevator  of  the  nose  and  lip,  and  sends  branches  to  the  ala  and  the  arter]| 
dorsum  of  the  nose.     This  artery  anastomoses  with  the  nasal  branch  of  the  ®  °**"®' 
ophthalmic,  with  the  artery  of  the  septum  nariimi,  and  with  the  infra-orbital 
artery. 

Angular  artery, — Under  this  name  is  recognised  the  end  of  the  facial 
artery,  which  inosculates  at  the  inner  side  of  the  orbit  with  the  ophthalmic 
artery.    It  is  accompanied  by  a  considerable  vein  (the  angular  vein). 

It  may  here  be  remarked,  that  a  communication  between  the  Fad.com- 
superficial  and  deep  branches  of  the  external  carotid  is  estab-  |^^*^^r£ 
lished   by  the  anastomoses  of  the  facial  artery  with  the  infra-  and  deep 
orbital,  inferior  dental,  and  nasal  branches  of  the  internal  max-  '^"**' 
illary,  and  between  the  external  and  the  internal  carotids  by  the 
anastomoses  of  the  facial  with  the  ophthalmic  arteries. 

•  The  name  coronary  artery  of  the  upper  and  lower  lips  respectively 
(coronaria  labri  supcrioris  v,  inferioris),  is  stated  by  Haller  to  have  been 
taken  by  him  from  Winslow.  But  this  anatomist,  (''Anatomical  Exposition,*' 
&c.,  sect.  4,  56,  translated  by  Douglas,^  after  describing  the  course  of  the 
arteries,  concludes  by  mentioning  that  tuey  anastomose  one  with  the  other, 
*'  and  thereby  form  a  kind  of  arteria  coronaria  labiorum.'*  So  that  the  de- 
signation oriffinally,  and  not  inaptly,  applied  to  the  circle  formed  by  the 
union  of  the  labial  arteries  of  opposite  sides  around  the  mouth,  has  come  to 
be  used  for  each  vessel  singly. 
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Ongia.— Tlie  facial  aiterj  not  onfrequently  arises  by  a  coimDoa  tnmk 
with  the  lingua]  [plate  13,  fig.  4].  Occasionally  h  arises  abore  its  Dsaa] 
position,  and  then  descends  beneath  the  angle  of  the  jaw  to  assnme  its 
ordinary  course  [plate  13,  fig.  5].        • 

This  artery  varies  much  in  site,  and  in  the  extent  to  whidi  it  is  distributed. 
It  has  been  observed,  very  rarely,  however,  to  end  as  the  sabmental,  not 
reaching  the  side  of  the  &ce ;  in  some  cases  it  supplies  the  face  only  as  high 
as  the  lower  lip.  The  deficiency  of  the  facial  artery  is  most  frequently  com- 
pensated for  by  an  enlargement  of  the  nasal  bimnehes  of  the  ophthalmic  at 
the  inner  side  of  the  orbit  [plate  14,  ^.  3]  ;  ocoasioiially  by  branches  from 
the  transyerse  facial  [fig.  2],  or  internal  maxillary  [fig.  1]. 

Branches. — ^The  ascending  palatine  artery  is  in  some  instaiices  transferred 
to  the  external  carotid.  This  brandi  Taries  in  size  and  the  extent  to 
which  it  reaches.  Not  unfreqnently  it  is  expended  without  furnishing  any 
branch  to  the  soft  palate.  When  it  is  thus  reduced  in  size,  the  pharyngeal 
artery  takes  its  place  on  the  soft  palate.-^See  the  obsemttions  on  the  pha- 
ryngeal artery.) 

The  tansiliar  branch  is  not  unfrequently  altogether  wanting. 

The  iuhmental  branch  has  been  obsenred  to  take  its  rise  from  the  lingual 
artery.  On  the  other  hand,  the  fiicial  artery,  instead  of  the  lingual,  has  been 
found  to  furnish  the  branch  which  supplies  the  sublingual  gland. 
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The  occipital  arterj,  fig.  186,  m,  m,  has  a  long  and  winding 
coune,  running  at  first  deeply  upwards  before  the  upper  cenrical 
vertebrae,  then  horizontally  along  the  outer  part  of  the  base  of 
the  skull,  and  finally  turning  upwards  on  the  occiput,  to  ramify 
beneath  the  integument.  Arising  from  the  posterior  aspect 
of  the  external  carotid,  usually  opposite  the  fiu;ial  artery,  this 
vessel  in  its  upward  course  [plate  16]  sinks  beneath  the  posterior 
belly  of  the  digastric  muscle  and  the  parotid  gland,  and  reaches 
the  interval  between  the  transverse  process  of  the  atlas  and  the 
mastoid  process  of  the  temporal  bone.  From  that  point  it 
turns  horizontally  backwards  along  the  skull,  beneath  the  mas- 
toid process  of  the  temporal  bone  and  the  stemo-mastoid,  sple- 
nius,  digastric  and  trachelo-mastoid  muscles  [plate  19].  In  this 
part  of  its  course  the  vessel  rests  against  the  upper  end  of  the 
complex  us,  by  which  and  by  the  fibres  of  the  superior  oblique 
and  larger  rectus  muscles,  it  is  separated  from  the  occipital  bone. 
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Lastly,  changing  its  direction  a  second  time,  and  piercing  the  on  occipital 
cranial  attachment  of  the  trapezius,  it  ascends  beneath  the  in- 
tegument on  the  back  of  the  head,  accompanied  by  the  great 
occipital  nerve,  and  divides  into  numerous  branches.  Whilst 
in  the  neck,  the  occipital  artery  crosses  over  the  internal  carotid 
artery,  the  vagus  and  spinal  accessory  nerves,  and  the  internal 
jugular  vein ;  and  the  hypo-glossal  nerve  turns  from  behind 
over  it  at  its  origin. 

The  following  branches  are  given  from  the  occipital  artery  :      Branches; 

SmaU  muscular  ofkets  to  the  digastric  and  stylo-hyoid  muscles,  and  one  of  Muacidar, 
larger  size  to  the  stemo-mastoid.    This  last  is  so  regular  a  branch  that  it  is   Stemo- 
known  as  the  stemo-wattoid  branch.    Afterwards —  mastoid; 

An  auricular  branch  to  the  back  part  of  the  concha  of  the  ear,  and  two  or 
three  other  muscular  branches  to  the  splenius  and  trachelo-mastoid. 

Cervical  branch. ^BAmus  princeps  cervicalis, — Haller.)— To  the  back  part  CervicaL 
of  the  neck  the  occipital  artery  furnishes  a  branch  thus  designated.  De- 
scending a  short  way,  this  vessel  divides  into  a  superficial  and  a  deep  branch. 
The  former  ramifies  beneath  the  splenius,  sending  offsets  through  that  mus- 
cle to  the  trapezius ;  while  the  deep  branch  passes  beneath  the  complexus 
and  anastomoses  with  the  vertebral  and  the  deep  cervical  branch  of  the  su- 
perior intercostal  [plate  18,  fig.  1].  The  muscles  in  the  immediate  neigh- 
bourhood are  furnished  with  small  arteries  from  the  cervical  branch  of  the 
occipital. — The  size  of  this  branch  varies  very  much. 

The  meningeal  branch  runs  up  with  the  internal  jugular  vein,  enters  the   Meningeal, 
skull  through  the  foramen  lacerum  posterius,  and  ramifies  in  the  dura  mater 
of  the  posterior  fossa  of  the  base  of  the  skull.    A  branch  firom  the  pharyn- 
geal artery  may  be  found  to  enter  the  skull  through  the  same  foramen. 

The  superficial  or  cranial  branches  of  the  occipital  artery  pursue  a  tortuous   Soperfidal 
course  between  the  integument  and  the  occipito-firontalis  muscle ;  and  in   ^^  terminal 
proceeding  upwards  on  the  skull  they  separate  into  diverging  branches,  which     ''^   ^^ 
communicate  with  the  branches  of  the  opposite  artery,  as  well  as  with  those 
of  the  posterior  auricular  artery,  and  of  the  temporal  artery  at  the  vertex  and 
side  of  the  skull.  Branches  are  distributed  to  the  fleshyfibres  of  the  occipital 
muscle,  to  the  i^picranial  aponeurosis,  and  to  the  pericranium,  others  to  the 
skin,  and  one  (a  mastoid  branch)  enters  the  skull  through  the  mastoid  fora- 
men, and  ramifies  in  the  dura  mater. 

Peculiarities, — The  ori^n  of  the  occipital,  though  usually  opposite  the   pecolir 
facial,  is  sometimes  placed  higher  or  lower  than  that  point.     This  artery  is  arities; 
occasionally  derived  from  the  internal  carotid  [plate  14,  ^g,  6],  and  from   **"g^  * 
the  ascending  cervical  branch  of  the  inferior  thyroid— an  offset  of  the  sub- 
clavian artery  [plate  24,  fig.  3]. 

The  occipital  artery  sometimes  passes  over  the  trachelo-mastoid  muscle,   course ; 
instead  of  beneath  it.    The  chief  portion  of  the  vessel  was  found,  in  but  a 
single  instance  however,  to  pass  over  the  stemo-mastoid  muscle,  only  a  small 
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artery  being  placed  in  the  usual  position  [plate  14,  fig.  6].  The  artery  has,  in 
a  few  instances,  been  seen  to  turn  backwards  bdow  the  transverse  process  of 
the  atlas  [plate  24,  fig.  3]. 

Branches. — The  posterior  auricular  and  the  pharyngeal  arteries  sometitnes 
take  origin  from  the  occipital. 
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The  posterior  auricular  artery,  a  small  vessel,  arises  from 
the  carotid,  a  little  higher  up  than  the  latter.  It  ascends, 
under  cover  of  the  parotid  gland,  and  resting  upon  the  styloid 
process  of  the  temporal  bone,  to  reach  the  angle  formed  by  the 
cartilage  of  the  ear  with  the  mastoid  process,  at  the  side  of  the 
head.  The  portio  dura  of  the  seventh  nerve  crosses  over  this 
little  artery,  and  the  spinal  accessory  turns  behind  it.  Some- 
what above  the  mastoid  portion  of  the  temporal  bone  it  di- 
vides, fig.  186,  o,  into  two  sets  of  branches,  of  which  one  set 
inclines  forwards  to  anastomose  with  the  posterior  divisions  of 
the  temporal  artery,  and  the  other  backwards  towards  the  oc- 
ciput, on  which  they  communicate  with  the  occipital  artery. — 
The  following  are  the  branches  given  Arom  the  posterior  auricu- 
lar artery : 

Several  small  branches  to  the  parotid  gland  and  the  digastric  muscle. 

The  itifh-muttoid  branch  enters  the  foramen  of  that  name  in  the  temporal 
bone,  and,  on  reaching  the  tympanum,  divides  into  delicate  vessels,  which 
pass,  some  to  the  mastoid  cells,  others  to  the  labyrinth.  One  branch  will 
constantly  be  found,  in  young  subjects,  to  form,  with  the  tympanic  branch 
of  the  internal  maxillary  artery,  which  enters  the  fissure  of  Glaser,  a  vas- 
cular circle  around  the  auditory  meatus,  from  which  delicate  offsets  ramify 
upon  the  membrana  tympani.  This  small  tympanic  branch  sometimes  arises 
from  the  occipital  artery. 

As  it  passes  the  back  of  the  ear,  the  auricular  artery  gives  one  or  two 
proper  auricular  branches,  which  supply  the  posterior  surface  of  the  concha, 
and  turn  over  the  maigin,  or  perforate  the  substance  of  the  auricle  to  gain 
its  anterior  surfiue. 

Peculiaritiet. — The  posterior  auricular  artery  is  frequently  very  small,  and 
has  been  seen  to  end  in  the  stylo-mastoid  branch.  It  is  often  a  branch  of 
the  occipital. 

Sterno-Mastoid  Artery. — ^Associated  by  its  position  with  the  posterior 
branches  of  the  external  carotid^  viz.  the  occipital  and  posterior  auricular,  a 
small  vessel  named  from  its  destination  stemo-matioid,  is  not  unfrequently 
met  with. 
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The  temporal  artery,  fig.  186,  p,  [plate  16,]  is  one  of  the  Temporal 
two  branches  into  which  the  external  carotid  artery  divides  a  ^^'y*' 
little  below  the  condyle  of  the  lower  jaw.     It  continues  up- 
wards in  the  direction  of  the  parent  vessel,  whilst  the  other 
branch  (the  internal  maxillary)  sinks  under  the  lower  maxillary 
bone.     The  temporal  artery  is  at  first  embedded  in  the  sub- 
stance of  the  parotid  gland,  where  it  lies  in  the  interval  be- 
tween the  meatus  of  the  ear  and  the  condyle  of  the  lower  jaw. 
Pursuing  its  course  upwards,  this  vessel  soon  reaches  the  cuta-  ooime; 
neous  surface  of  the  zygoma  (at  its  root),  on  which  it  may  be 
readily  compressed.     Continuing   to  ascend  [plate  8J,  it  lies 
close  beneath  the  skin,  supported  by  the  temporal  muscle  and  its 
fascia;   and,  about  two  inches  above  the  zygoma,  divides  into 
two  branches,  which  again  subdivide  and  ramify  beneath  the 
integument  on  the  side  and  upper  part  of  the  head. 

The  temporal  artery  gives  off  the  following  branches :  BronclieB; 

Several  small  offsets  to  the  parotid  gland,  some  articular  branches  to    Articular, 
the  articulation  of  the  lower  jaw,  and  one  or  two  branches  to  the  masseter  Masaeteric. 
muscle. 

The  irantverse  artery  of  the  &ce,  q,  (transversalis  faciei)  arises  whilst  the  Transverso 
temporal  artery  is  deeply  seated  in  the  parotid  gland,  through  the  substance 
of  which  it  runs  forwards,  so  as  to  get  between  the  parotid  duct  and  the 
zygoma,  resting  on  the  masseter  muscle,  and  accompanied  by  one  or  two 
transverse  branches  of  the  facial  nerve.  It  gives  small  vessels  to  the  parotid 
gland,  the  masseter  muscle,  and  the  neighbouring  integument,  and  divides 
into  three  or  four  branches,  which  are  distributed  to  the  side  of  the  face, 
anastomosing  with  the  infra-orbital  and  facial  arteries. 

The  middU  temporal  branch  arises  close  above  the  zygoma,  and  immedi-  Middle 
ately  perforating  the  temporal  fascia,  sends  branches  to  the  temporal  muscle,  *®™P** 
which  often  communicate  with  the  deep  temporal  branches  of  the  internal 
maxillary  artery.  An  ofi^et  from  this  artery  is  sometimes  found  to  run  on 
to  the  outer  angle  of  the  orbit,  where,  after  giving  branches  to  the  orbicularis 
palpebrarum,  it  anastomoses  with  the  lachrymal  branch  of  the  ophthalmic 
artery. 

The  anterior  auricular  branches,  two  or  more  in  number  (superior  and   Anter. 
inferior),  arise  above  the  branch  last  described.     They  are  distributed  to  the  ^^^^'^ 
fore  part  of  the  pinna  and  the  lobe  of  the  ear,  and  a  part  of  the  external 
meatus,  anastomosing  with  the  ramifications  of  the  posterior  auricular  artery. 

One  of  the  two  terminal  branches  of  the  temporal  artery,  the  anterior  tern-  Anterior 
poraly  inclines  forwards  as  it  ascends  over  the  temporal  fascia,  and  ramifies  tempoial. 
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exIcneiTely  OTer  the  forehead,  mipplfing  the  orbicokr  and  oecipito-fRHit&l 
niucles,  the  pericnnium,  uid  the  skin,  uid  commusieating  with  the  tupra- 
orbital  and  frontal  branches  of  the  ophthalmic  artery.  On  the  upper  part  of 
the  cranium  the  braucbcs  of  this  artery  are  directed  from  before  backwards. 
— When  it  is  dcEired  to  take  blood  from  the  temporal  artery,  the  anterior 
temporal  bnmcb  is  selected  for  the  operation. 

The potlerior  ttinporal,  which  ie  larger  than  the  anterior,  passea  back  on  the 
aide  of  the  head,  aboTC  the  ear,  and  over  the  temporal  fascia ;  its  brancfaea 
ramify  freely  in  the  coverings  of  the  cnmium,  both  apwardi  to  the  Tettez, 
where  they  communicate  with  those  of  the  corresponding  vessel  on  the  oppo- 
site side,  and  backwaida  to  join  with  tboee  of  the  occipital  and  poeterioi' 
auricular  arteries. 

Peculiaritia. — The  temporal  artery  is  frequently  tortuous,  especially  in 
aged  persona.  Occasionally  a  targe  unusual  branch  runs  forward  above  the 
zygoma  to  the  upper  part  of  (he  orbit  [plate  14,  fig.  4}.  The  temporal  artery 
may  join  with  the  ophthalmic,  and  tiimisb  large  frontal  arteries. — T^e 
Imiuvene  artery  uf  tht  Jaee  taries  in  size;  occasionally  it  is  much  larger 
than  usnal,  and  takes  the  place  of  a  dcfectire  fociat  artery  [plate  14,  fig.  2]. 
In  some  ioslances  the  transyerse  artery  is  transferred  to  the  external  carotid. 


Internal 

maiillary 


INTERNAL  HAXILLART  AETERT. 

The  internal  maxillary  arte-  Fig.  137. 

ry,  fig.  187,  a,   the  deep  ter- 
miDal  blanch  of  the  external  ca-        '    ^ 
lotid  A,  and  which  in  size,  though 
not  in  direction,  is  the  continu- 
ation of  that  vessel,  pursues  a 
winding  course  undei  cover  of 
the  ramus  of  the  lower  maxilla. 
Prom  its  place  of  origin,  where 
it  is  concealed  by  the  parotid 
gland,  the  artery  curves  forward 
[plate  9]  and  assumes  for  a  short 
space  a  horizontal  course,  sink- 
ing immediately  under  the  max- 
illa, between  that  bone  and  the  internal  lateral  ligament  of  the 
temporo-m axillary  joint ;  and  here  it  lies  below  the  narrow  end 
of  the  external  pterygoid  muscle,  and  crosses  over  the  inferior 
dental  netve.     Speedily  changing  its  course,  the  internal  max- 
illary  artery  passes  obliquely  forward  and  upward  over  the  outer 
Bur&ce  of  the  same  muscle  (not  unfrequently  beneath  it),  and 
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under   cover  of  the  ramus  of  the  lower  maxilla,  and  of  the  near  the 
lower  end  of  the  temporal  muscle.     Approaching  the  superior  ^^. 
maxillary  bone,  and  opposite  the  interval  between  the  two  heads 
of  the  external  pterygoid  muscle,  the  artery  bends  inwards  to 
the   spheno-maxillary  fossa,   where   it   furnishes   the   terminal 
branches. 

For  sake  of   greater   facility  in    arranging  the   numerous  lifnce 
branches  furnished  by  this  artery,  it  will  be  considered  as  divi-  -J^l^  t^j^ 
sible  into  three  parts,  each  giving  origin  to  a  group  of  branches,  portions. 
The  first  division  is  that  short  part  connected  with  the  ramus  of 
the  lower  maxilla,  and  placed  between  that  bone  and  the  internal 
lateral  ligament  of  the  temporo-maxillary  articulation ;  the  se- 
cond is  defined  by  the  connexion  of  the  vessel  with  the  muscles ; 
while  the  third  division  includes  that  portion  which  is  again  in 
close  connexion  with  bone,  viz.  with  the  superior  maxilla  and  the 
fossa  which  it  contributes  to  form. — It  is  to  be  understood  that 
this,  like  most  other  methods  of  merely  artificial  arrangement,  is 
not  free  from  objection. 

A.  The  branches  given  firom  the  first  part  of  the  internal  Branches; 
maxillary  artery, — that  between  the  lower  maxilla  and  the  lar  ^"*  '®"'^*' 
teral  ligament  of  the  joint, — are  the  tympanic,  the  middle  and 
small  meningeal,  and  the  inferior  dental,  each  of  which,  it  may 
be  observed,  passes  into  an  osseous  foramen  or  canal. 

The  tympanic  branch  passes  deeply  behind  the  articulation  of  the  lower  tympanic  ; 
jaw,  and  enters  the  fissure  of  Glaser,  supplying  the  laxator  tympani  muscle, 
and  the  tympanic  cavity,  where  it  ramifies  upon  the  membrana  tympani.  It 
anastomoses  in  the  tympanum  with  the  stylo-mastoid  and  vidian  arteries. 
This  little  artery  varies  in  its  place  of  origin,  in  different  cases. 

The  middle  meningeal  or  great  meningeal  artery,  fig.  137,  6,  is  by  far  the  middle 
largest  of  the  branches  which  supply  the  dura  mater.     It  arises  from  the  in-  ™«»*higeal. 
temal  maxillary  artery  between  the  lateral  ligament  and  the  lower  jaw,  and 
passes  directly  upwards  under  cover  of  the  external  pterygoid  muscle  to  the 
spinous  foramen  of  the  sphenoid  bone.     Through  that  foramen  it  reaches  enters  skull, 
the  interior  of  the  skull,  where  it  ramifies  between  the  dura  mater  and  the 
internal  surface  of  the  cranial  bones,  its  numerous  ramifications  spreading 
over  the  sides  and  top  of  the  cranium,  along  the  deep  arborescent  grooves 
formed  on  the  inner  surface  of  the  bones.     In  its  course  vnthin  the  cranium 
the  middle  meningeal  artery  ascends  upon  the  middle  fossa  of  the  skull  to  i°^  grooves 
the  anterior  inferior  angle  of  the  parietal  bone,  where  it  becomes  lodged  ^^ " 

in  a  deep  groove — sometimes  in  a  distinct  canal  in  that  bone.     From  this 
point  it  divides  into  numerous  branches,  which  spread  out,  some  upwards 
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over  the  parietal  booe  as  high  as  the  vertex,  and  others  backwards  even  to 

the  occipital  bone. 

Immediately  after  it  has  entered  the  cavity  of  the  cranium,  the  middle 
meningeal  artery  gives  minute  branches  to  the  ganglion  of  the  fifth  nerve, 
and  to  the  dura  mater  near  the  sella  turcica.  One  small  branch  (petrosal 
branch :  artery  of  the  facial  nerve, — Cruveilhier)  runs  backwards  and  out^ 
wards  over  the  petrous  portion  of  the  temporal  bone,  enters  the  hiatus 
Fallopii,  and  passes  along  the  aqueduct,  sending  offsets  which  anastomose 
with  the  stylo-mastoid  artery.  As  it  ascends  through  the  middle  fossa  of 
the  skull,  the  middle  meningeal  artery  sends  branches  which  extend  forwards 
to  the  orbit,  and  are  found  to  inosculate  with  the  lachrymal,  or  some  other 
branch  of  the  ophthalmic  artery. — The  branches  of  this  artery  supply  Uie 
bones  as  well  as  the  dura  mater,  to  which  membrane  they  adhere  closely 
when  the  skull  is  detached  firom  it. 

The  middle  meningeal  artery  is  accompanied  by  two  veins. 

The  small  meningeal  artery,  c,  sometimes  arises  from  the  preceding  branch. 
It  enters  the  skull  through  the  foramen  ovale,  to  supply  the  dura  mater  in 
the  middle  fossa. 

The  inferior  maxiUary,  or  dental  artery y  d  d,  descends  to  enter  the  dental 
canal,  accompanied  by  the  inferior  dental  nerve,  and  then  runs  along  the 
canal  together  with  the  nerve  as  far  forwards  as  the  mental  foramen,  through 
which  it  escapes  on  the  face.  As  it  enters  the  foramen  in  the  lower  maxiUa 
this  artery  gives  off  the  mylo-hyoid  branch,  which  with  a  nerve  runs  in  a 
groove  below  the  dental  foramen,  and  ramifies  on  the  under  surface  of  the 
mylo-hyoid  muscle. 

In  its  course  through  the  bone  the  inferior  dental  artery  lies  beneath  the 
roots  of  the  teeth,  and  gives  off  at  intervals  small  offsets,  which  ascend  to 
enter  the  minute  apertures  in  the  extremities  of  the  fangs,  and  supply  the 
pulp  of  each  tooth.  From  the  mental  foramen  a  branch  is  continued  forwards 
beneath  the  incisor  teeth,  supplying  them  with  minute  vessels,  and  inoscu- 
lating at  the  symphysis  of  the  chin  with  a  corresponding  artery  fiom  the 
opposite  side.  The  terminal  or  mental  branches  of  the  inferior  dental  artery 
anastomose  on  the  face  with  the  inferior  coronary  and  submental  arteries, 
and  assist  in  supplying  the  soft  parts  covering  the  &ont  of  the  lower  jaw. 


Second 
series  of 
branches; 


B.  The  second  group  of  branches  (those  given  from  the  in- 
ternal maxillary  artery  whilst  in  connexion  with  the  muscles) 
are,  the  deep  temporal,  the  pterygoid,  the  masseteric,  and  the 
buccal, — that  is  to  say,  the  branches  which  supply  the  muscles. 


deep  temp. 


The  deep  temporal  branches,  e,  two  in  number  (anterior  and  posterior), 
ascend  between  the  temporal  muscle  and  the  pericranium  [plate  8],  along 
which  they  ramify,  supplying  that  muscle,  and  anastomosing  with  the 
branches  of  the  other  temporal  arteries,  and  also  through  small  foramina 
in  the  malar  bone,  with  minute  branches  of  the  lachrymal  artery. 
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The  pterygoid  branches  include  seyeml  small,  short  offsets,  irregular  in  their  Pterygoid ; 
number  and  place  of  origin,  which  are  distributed  to  the  pterygoid  muscles. 

The  matteteric  is  a  small  but  regular  branch  which  passes  from  within  Masseteric ; 
outwards,  above  the  sigmoid  notch  of  the  lower  maxillary  bone,  and  is  dis- 
tributed to  the  inner  or  deeper  surface  of  the  masseter  muscle.    This  branch 
is  often  joined  at  its  origin  with  the  posterior  temporal  branch.    It  anasto- 
moses with  the  masseteric  branches  derived  from  other  arteries . 

The  buccal  branch  runs  obliquely  forwards  upon  the  buccinator  muscle   Baccal. 
with  the  buccal  nerve ;  it  is  distributed  to  that  and  other  muscles  of  the 
eheek,  and  anastomoses  with  the  branches  of  the  facial  artery. 

c.  The  branches  given  from  the  last  part  of  the  internal  Third 
maxillary  artery — while  it  is  in  connexion  with  the  superior  ««"«*o^ 
maxillary  bone,  and  in  the  spheno-maxillary  fossa, — are  the 
following,  viz.  the  alveolar,  and  the  infra-orbital,  directed  for- 
wards ;  the  descending  palatine,  turning  downwards ;  the  vi- 
dian and  pterygo-palatine  which  run  backwards ;  and  the  nasal 
or  spheno-palatine  proceeding  inwards.  These  branches,  like 
the  first  series,  enter  bony  foramina  or  canals. 

The  alveolar  or  tuperior  maxillary  branch,  g,  arises  near  the  tuberosity  of  . .  , 
the  maxillary  bone,  usually  in  common  with  the  infraorbital  branch,  and 
runs  tortuously  forwards  upon  its  outer  surface,  giving  several  branches 
(one  being  larger  than  the  remainder,  the  superior  dbt^o^— dentalis  maxill® 
superioris, — Haller)  which  enter  the  foramina  in  the  bone  and  reach  the 
alveolar  cavities,  where  they  pass  into  the  fangs,  and  supply  the  pulps  of 
the  upper  molar  and  bicuspid  teeth ;  other  branches  supply  the  gums ;  and  ' 

some  small  ones  pierce  the  bone,  and  ramify  in  the  lining  membrane  of  the 
antrum  of  Highmore. 

The  infra-orbital  artery,  h  A,  arising  generally  by  a  common  trunk  with  the  t  *.  _ 
preceding  branch,  runs  horizontally  forwards  from  the  artery  just  as  it  is  orbital ; 
about  to  enter  the  spheno-maxillary  fossa,  and  though  nluch  smaller,  is  con- 
tinuous in  direction  with  the  parent  vessel.  It  passes  into  the  infra-orbital 
canal,  and  after  having  traveraed  the  canal  accompanied  ¥dth  the  superior 
maxillary  nerve,  emerges  upon  the  face  at  the  infra-orbital  foremen,  under 
cover  of  the  levator  labii  superioris. 

Whilst  in  the  canal,  the  infraorbital  artery  gives  Off  small  vessels,  which   ,       , 
pass  upwards  into  the  orbit,  and  enter  the  inferior  rectus  and  the  inferior  the  orbit, 
oblique  muscle  of  the  eye,  and  the  lachrymal  gland.    Other  small  branches 
proceed  downwards  to  supply  the  front  teeth.    On  the  face  it  gives  branches   .».  r_^ 
upwards  to  the  lachrymal  sac  and  inner  angle  of  the  orbit,  anastomosing  teeth, 
with  the  nasal  branches  of  the  ophthalmic  and  facial  arteries,  and  it  sends 
other  branches  downwards  beneath  the  levator  labii  superioris,  which  join 
with  the  ramifications  of  the  transveree  facial  and  buccal  branches. 

The  detcending  palatine  (palatina  superior, — Haller),  is  one  of  the  three   jv        ^ 
branches  which  are  given  off  deeply  within  the  spheno-maxillary  fossa.     It  piUatine; 
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descends  perpendicularly  through  the  posterior  palatine  canal,  with  the  pa- 
latine nerve,  and  thus  reaches  the  back  part  of  the  roof  of  the  mouth,  where 
it  runs  along  the  hard  palate  to  the  inner  side  of  the  alveolar  border,  supply- 
ing the  gums,  and  the  mucous  membrane,  and  other  parts  of  the  palate.  In 
front  it  ends  in  a  small  vessel  which  ascends  through  the  anterior  palatine 
foramen,  and  anastomoses  with  the  artery  of  the  septum  (nasal)  derived  from 
the  spheno-palatine  branch. 

While  descending  in  the  proper  osseous  canal^  or  before  entering  it,  the 
palatine  artery  gives  small  branches  which  pass  away  through  small  diverg- 
ing canals  in  the  bone,  to  end  in  the  soft  palate,  upon  which  they  commu- 
nicate with  the  ascending  palatine  artery. 
Vidian.  Vidian. — Near  the  origin  of  the  descending  palatine  artery,  or  from  a 

common  trunk  with  it,  a  small  branch,  having  a  reflex  course,  passes  directly 
backwards  to  enter  the  vidian  canal  with  the  vidian  nerve.  Hence  it  is 
termed  the  vidian  or  pterygoid  branch.  It  is  distributed  to  the  Eustachian 
tube  and  top  of  the  pharynx,  and  sends  a  small  vessel  into  the  tympanum. 

The  pterygo-palatine  (pharyngeus  supremus,— Haller),  a  very  small  branch, 
often  arises  with  the  spheno-palatine.  It  passes  backwards  through  the 
pterygo-palatine  canal  to  reach  the  top  of  the  pharynx,  to  which  and  to  the 
Eustachian  tube  and  sphenoidal  cells^  it  is  distributed. 

The  nasal  or  spheno-palatine  artery  enters  the  foramen  of  that  name,  by 
which  it  reaches  the  cavity  of  the  nose  at  the  back  part  of  the  superior 
meatus.  There,  lying  between  the  mucous  membrane  and  the  periosteum,  it 
divides  into  two  or  three  branches ;  of  these  some  ramify  extensively  over 
the  spongy  bones,  and  others  supply  the  posterior  ethmoidal  cells  as  well  as 
the  antrum.  One  long  branch  (the  artery  of  the  septum)  runs  forwards  along 
the  septum  nasi,  between  the  mucous  membrane  and  the  periosteum,  to  the 
fore  part  of  the  nasal  fossa,  where  it  ends  in  a  small  vessel  which  enters  the 
upper  end  of  the  anterior  palatine  canal,  and  joins  an  ascending  branch  from 
the  descending  palatine  artery. 

Peculiarities, — The  internal  maxillary  artery  is  very  constant  in  its  place 
of  origin.    It  has,  however,  been  seen  to  arise  from  the  facial  [plate  13, 

fig.  6]. 

But  this  artery  often  deviates  from  the  course  described  as  the  more  usual 
one — passing  under  cover  of  the  external  pterygoid  muscle  (between  the  two 
pterygoids),  and  crossing  the  third  division  of  the  fifth  nerve.  In  this 
case  the  artery  comes  forward  in  the  interval  between  the  two  heads  of 
the  muscle  to  its  accustomed  position  near  the  superior  maxillary  bone 
[plate  13,  fig.  7].  It  has  likewise  been  observed  to  escape  from  under 
cover  of  the  external  pterygoid  by  piercing  the  middle  of  that  muscle. 
When  the  artery  is  placed  beneath  the  muscle,  it  has  been  found  lodged  in 
a  notch  in  the  posterior  margin  of  the  external  pterygoid  plate,  and  bound 
down  by  fibrous  structure.  In  the  process  of  bone  referred  to,  instead  of  a 
depression  there  is  occasionally  a  foramen,  which  probably  lodges  the  artery. 
Branches.  Tlie  branches  of  the  internal  maxillary  artery  present  few  peculiarities 

worthy  of  note. 
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The  middle  meningeal  artery  occasionally  furnishes  the  lachrymal  artery   Middle 
(usually  an  ofiset  of  the  ophthalmic), — a  peculiarity  which  may  be  looked  on   meningeal. 
as  resulting  firom  the  enlargement  of  an  ordinary  anastomosing  branch. 

In  a  case  in  which  the  internal  carotid  was  wanting,  two  tortuous  branches 
from  the  internal  maxillary  entered  the  foramen  rotundum  and  foramen 
ovale,  to  supply  its  place  [plate  13,  fig.  8]. 

PHARYNGEAL  ARTERY. 

The  pharyngeal  artery,  fig.  1^1,  <r,  is  a  long  slender  vessel,  ^J^!^. 
(the  smallest  branch  of  the  external  carotid  which  has  received 
a  distinctive  designation,)  ascends  deeply  in  the  neck,  and  lies  ^'*'^» 
concealed  from  view  until  some  of  the  branches  of  the  external 
carotid  artery  and  the  stylo-pharyngeus  muscle  are  drawn  aside 
[plate  15,  fig.  1].     It  arises  most  commonly  from  half  an  inch 
to  an  inch  above  the  origin  of  the  external  carotid,  and  in  its 
straight  course  upwards  rests  on  the  rectus  capitis  anticus,  close 
to  the  surface  of  the  pharynx,  between  it  and  the  internal  carotid 
artery,  and  is  thus  directed  up  towards  the  base  of  the  skull. 
Its  branches,  which  are  necessarily  very  small,  may,  from  a  con-  Branches; 
sideration  of  their  destination,  be  divided  into  three  sets,  viz. 
those  to  the  pharynx  *  a  set  directed  outwards :  and  meningeal 
branches. 

The  pharyngeal  branches,  for  the  most  part,  pass  inwards  to  the  pharynx,   pharyngeal; 
One  or  two  small  and  yariable  branches  ramify  in  the  middle  and  inferior 
constrictors.    Higher  up  than  these  is  a  larger  and  more  r^ular  branch, 
which  runs  upon  the  upper  constrictor,  and  sends  small  ramifications  to  the 
Eustachian  tube,  the  soft  palate,  and  the  tonsil. 

This  last-named,  or  palatine  branch,  is  sometimes  of  considerable  size,  and   j^^y  ^^^a 
supplies  the  soft  palate,  taking  the  place  of  the  inferior  palatine  branch   place  of 
of  the  facial  artery,  which,  in  such  cases,  is  small.    The  arrangement  of  ^°^^'. 
this  artery  of  the  palate  is  as  follows.    After  passing  above  the  superior  ^^      ' 
constrictor  it  divides  into  two  branches,  of  which  one  arches  across  the  upper  oonne  on 
part  of  the  soft  palate,  running  beneath  the  mucous  membrane  on  its  fore   the  soft 
part ;  whilst  the  other  and  larger  branch  is  disposed  in  a  similar  manner  near   Palate, 
the  free  margin  of  the  same  part,  both  vessels  anastomosing  with  those  of  the 
opposite  side.     Other  small  branches  likewise  ramify  beneath  the  mucous 
membrane  behind  the  soil  palate. 

The  external  branches  of  the  pharyngeal  artery  consist  of  several  small   External 
and  irregular  vessels,  which  are  distributed  to  the  following  parts,  viz  — ^the  brs.  to 
rectus  anticus  muscle,  the  first  cervical  ganglion  of  the  sympathetic  nerve,  ''*^®•• 
some  of  the  cerebral  nerves  as  they  issue  from  the  skull,  and  the  lymphatic 
glands  of  the  neck.    Some  of  them  anastomose  with  the  ascending  cervical 
branch  of  the  subclavian  artery. 
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MeningeaL  '^^  meningeal  branches,  the  terminal  branches  of  the  MeeDdiog  pharyn- 
geal artery,  arc  those  which  pass  through  the  foramina  at  the  base  of  the 
skull :  one  or  two  of  them  accompany  the  internal  jugular  vein  through  the 
foramen  laccrum  postcrius ;  whilst  another,  which  passes  through  the  fora- 
men lacerum  medium  basis  cranii,  enters  the  cranial  cavity,  and  is  distri- 
buted to  the  dura  mater. 

PeculiarUiet. —  The  place  of  origin  of  the  pharyngeal  from  the  external 
carotid  artery  varies  considerably.  It  is  not  unfrequently  distant  from  the 
commencement  of  the  external  carotid  less  than  half  an  inch,  or  more  than 
one  inch  (the  limits  within  which  it  has  been  stated  to  take  its  origin  in 
most  cases);  and  it  is  occasionally  found  to  spring  from  the  bifurcation  of  the 
common  carotid.  Moreover,  examples  from  time  to  time  present  themselves 
of  this  artery  being  given  from  an  unusual  source — as  from  the  occipital  or 
the  internal  carotid  artery  [plate  15]. 

Two  pharyngeal  arteries  have  been  observed  in  a  few  instances  [plate  13, 
%  1]. 
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INTERNAL  CAROTID  ARTERY. 

The  internal  carotid  artery  (carotis  interna,  v.  cerebralis)  is 
that  blanch  of  the  common  carotid  which  is  distributed  to  the 
brain,  and  to  the  eye  with  its  appendages.  It  extends  from  the 
place  of  bifurcation  of  the  common  carotid,  usually  in  a  straight 
direction,  to  the  base  of  the  skull,  where  it  ascends  in  a  winding 
course  through  the  temporal  bone,  and  after  entering  tbe  cranial 
cavity,  ends  by  the  side  of  the  anterior  clinoid  process  of  the 
sphenoid  bone. 

The  internal  carotid  artery  may  thus  be  conveniently  studied 
in  three  parts  of  its  course,  viz.  while  in  the  neck ;  in  passing 
through  the  carotid  canal  in  the  base  of  the  skull ;  and  within 
the  cavity  of  the  cranium. 

Cervical  part. — In  the  neck  the  artery,  fig.  186,  c,  com- 
mencing at  the  bifurcation  of  the  common  carotid,  opposite  the 
upper  border  of  the  thyroid  cartilage,  ascends  nearly  vertically  to 
the  base  of  the  skull  to  reach  the  carotid  foramen  in  the  temporal 
bone.  Like  the  common  carotid,  it  is  accompanied  in  this  course 
by  the  internal  jugular  vein,  which  lies  external  to  the  artery. 

This  portion  of  the  artery  varies  much  in  length.  The  length 
in  different  persons  is  in  general  dependent  on  the  stature ;  but 
it  is  also  materially  influenced  by  the  extent  to  which  the  com- 
mon carotid  reaches  upwards  in  the  neck,  and  the  length  of  the 
internal  carotid  may  be  said  to  be  inversely  as  the  length  of 
that  vessel  [plate  12,  fig.  1  and  2].    At  first  the  internal  carotid 
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is  easily  sccessible  in  the  neck,  inasmuch  as  it  is  placed  in  the  m  flni 
intermuscular  space,  in  wbicli  the  division  of  the  common  carotid  ^^^~ 
artery  occurs  [plate  S],  and  ia  covered  only  by  the  platysma  and 
fescia,  besides  its  sheath.     Placed  here  to  the  outer  side  of  the  toogter 
external  carotid  artery,  it  soon  sinks  beneath  the  parotid  gland  ^°^  ^ 
and  becomes  deep-seated,  as  it  turns  from  behind  under  the  ex-  moh  geu 
temal  carotid.      In  its  course  upwards  the  internal  carotid  is  *^'. 
crossed  by  the  hypo-glossal  nerve,  and  the  digastric  and  stylo-  ^tlct; 
hyoid  muscles,  as  well  as  by  the  external  carotid  and  occipital 
arteries.     Higher  up,  and  under  cover  of  the  parotid  gland,  the 
vessel  is  likewise  crossed  by  the  stylo-gloBBus  and  stylo-pharyn- 
geus  muscles,  together  with  the  glosso-pharyngeal  nerve, — these 
Btnictuies  being  interposed  between  it  and  the  external  carotid 
artery  [plate  10]. 

Behind,  this  artery  rests  against  the  rectus  anticus  major.  Clow  to 
which  moslJe,  with  the  sympathetic  and  vagus  nerves,  is  placed  ^qj'^™ 
between  it  and  the  tiansverse   process  of  the  upper  cervical  ^"^ 
vertebrae :    the  pharynx   and  the  tonsil,  with  the  pharyngeal 
artery,  are  on  its  inner  side. 

On  reaching  the  base  of  the  skull,  the  internal  carotid  following  In  taroAi 
the  direction  of  its  proper  canal  in  the  petrous  portion  of  the  tem-         ' 
Fur  138  potal  bone,  ascends  perpendicu- 

larly a  little  way,  then  inclines  corn*. 
forwards  and  inwards,  near  the 
inner  aide  of  the  Eustachian  tube, 
and  again  ascends  as  it  escapee 
from  the  carotid  canal.  Whilst 
within  the  canal,  the  artery  has 
J  in  contact  with   it   the  carotid 

I  plexus  of  nerves. 

ij  On  passing  out  of  its  canal  in   Inaaninm; 

I  the  temporal  bone,  the  artery, 

now  within  the  skull,  ascends  a 
short  distance  to  gain  the  body  mien 
of  the  sphenoid  bone,  where  it  ^^°* 
entersthe  cavernous  sinus, having 
"^'^=^^^'"  perforated  the  layer  of  dura  ma- 

ter, which  forms  the  outer  boundary  of  that  cavity.  Then,  still 
contained  within  the  sinus,  and,  according  to  some  anatomists,  in- 
vested by  the  lining  membrane,  it  runs  horizontally  forwards 
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ends  in 
fissure  of 
Sylvius. 


along  the  side  of  the  sphenoid  bone,  ^hich  is  grooved  for  its 
reception,  and  again  curves  upwards  beneath  the  anterior  clinoid 
process,  where,  piercing  the  upper  or  cerebral  wall  of  the  cavern- 
ous sinus,  and  becoming  invested  bj  the  arachnoid  membrane, 
it  reaches  the  inner  end  of  the  fissure  of  Sylvius,  and  divides 
into  its  terminal  branches.  Whilst  the  internal  carotid  artery 
is  within  the  cavernous  sinus,  it  is  crossed  on  its  outer  side  by 
the  following  nerves,  viz.,  the  third,  fourth,  ophthalmic  di- 
vision of  the  fifth,  and  sixth. 


PECULIARITIES    OF    THE    INTERNAL    CAROTID    ARTERY. 


Van.  of 
int.  card. 


Origin  fr. 
aorta  to 
inner  side 
of  ext  card. 


Often 
cunred 
in  neck. 


Absence 
of  intern, 
card. 


The  variations  which  occur  in  the  length  of  this  artery  have  been  already 
noticed.  Independently  of  the  position  at  which  it  is  given  off  in  the  neck 
from  the  bifurcation  of  the  common  carotid  artery^  the  only  change  which  has 
been  observed  in  the  place  of  origin  of  the  internal  carotid  artery  is  that  met 
with  in  those  very  rare  cases  already  referred  to  (ante  page  470),  in  which 
there  was  no  common  carotid  artery — ^the  external  and  internal  carotids 
being  both  derived  directly  fi'om  the  arch  of  the  aorta.  In  these  cases  the 
internal  carotid  artery  was  nearer  to  the  trachea  than  the  external  carotid, 
which  curved  forwards  over  the  internal  carotid  opposite  the  larynx. 

Instead  of  following  a  straight  direction  upwards  in  the  neck,  the  internal 
carotid  is  often  curved ;  and  in  one  case  it  was  observed,  after  having 
reached  nearly  to  the  base  of  the  skull,  to  turn  downwards  for  more  than  an 
inch,  and  then  abruptly  to  ascend  again,  being  thas  twice  closely  curved  or 
folded  on  itself. 

A  very  few  examples  are  recorded  of  entire  absence  of  the  internal  carotid, 
[op.  cit.  pp.  48, 160].  In  one  of  these  cases  [plate  13,  hg,  8\  the  common 
carotid  ascended  in  the  neck,  gave  off  all  the  usual  branches  of  the  external 
carotid  and  divided  into  the  temporal  and  internal  maxillary  arteries.  Sup- 
plying the  place  of  the  internal  carotid,  were  two  tortuous  trunks  from  the 
internal  maxillary,  which  entered  the  skull  respectively  through  the  oval  and 
the  round  foramina  of  the  sphenoid  bone,  and  became  united  into  a  single 
vessel.  The  vessel  thus  formed  was  smaller  than  the  ordinary  internal  caro- 
tid, but  the  internal  carotid  of  the  opposite  side  was  larger  than  usual. 
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none  in 
the  neck; 


tympanic; 


In  the  neck  the  internal  carotid  artery  usually  gives  no 
branch;  whilst  within  the  carotid  canal  it  sends  a  small  offset 
to  the  tympanum;  which  anastomoses  with  the  tympanic  and 
stylo-mastoid  arteries ;  within  the  cavernous  sinus,  some  small 
branches,  named  arieria  receptacult^  proceed  from  it  to  supply 
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the  walls  of  the   sinus  and  the  adjacent  dura  mater.      One  arter. 
of  these,  distributed  to   the  dura  mater,  is  the  anterior  m«-  «<»?*»«•; 

'  '  memngl.; 

ningeal. 

Opposite  to  the  anterior  clinoid  process,  the  artery  gives  off 
the  ophthalmic  branch,  and  within  the  Sylvian  fissure  of  the  Ophthalmic 
brain  it  divides  into  the  anterior  cerebral,  the  middle  cerebral,  ^^  ^' 
and  the  posterior  communicating  arteries. 


OPHTHALMIC  ARTERY. 

The  ophthalmic  artery,  fig.  188,  A,  passes  forwards  from  the  Ophthalmic 
internal  carotid  artery,  where  it  lies  by  the  anterior  clinoid  pro- 
cess, and  enters  the  orbit  by  the  foramen  opticum,  placed  below 
and  to  the  outer  side  of  the  optic  nerve.  It  soon  changes  its  "^^^^^^ 
direction,  passing  above  and  to  the  inner  side  of  the  nerve,  to 
reach  the  inner  wall  of  the  orbit,  along  which  it  runs  forwards, 
to  terminate  in  branches  which  ramify  on  the  side  of  the 
nose. 

In   its  course,   the   ophthalmic  artery  gives   off  numerous     ™^<^"®^ 
branches,  which  are  destined  to  supply  the  eye  and  its  appen- 
dages.    They  are  as  follows : — 

The  lachrymal  artery,  c,  the  first  of  the  branches  of  the  ophthalmic,  is  a  Lachrymal, 
long  branch  which  arises  from  that  vessel  whilst  on  the  outer  side  of  the  optic 
nerye.  It  passes  forwards  beneath  the  periostemn  of  the  roof  of  the  orbit, 
along  the  upper  border  of  the  external  rectus  muscle,  and  guided  by  it  to  the 
lachrymal  gland,  in  which  the  greater  number  of  its  branches  are  distributed. 
Some  of  the  branches  pass  onwards  to  the  eye-lids  and  conjunctiva,  joining 
with  other  palpebral  branches  ;  and  one  or  two  delicate  vessels,  mular 
branches,  pierce  the  malar  bone  from  the  orbit  to  reach  the  temporal  fossa, 
where  they  join  branches  from  the  deep  temporal  arteries.  The  lachrymal 
artery  also  sends  branches  through  the  sphenoidal  fissure  into  the  skull, 
which  join  with  small  offisets  from  the  middle  meningeal  artery. 

The  central  artery  of  the  retina,  a  very  small  vessel,  pierces  the  sheath  and   Central ; 
substance  of  the  optic  nerve,  and  runs  embedded  within  it  until  it  reaches 
the  retina,  upon  a  vascular  membrane  in  front  of  which  it  ramifies  in  minute 
branches.   A  very  delicate  vessel,  demonstrable  in  the  fcBtus,  passes  forwards  ^''  ^ 
through  the  vitreous  humour,  to  reach  the  posterior  surface  of  the  capsule  of  of  lena, 
the  crystalline  lens. 

The  supra-orhital  branch,  d,  ascends  to  get  above  the  muscles,  and  in  its   ^^^ 
course  forwards  to  the  supra-orbital  notch,  accompanied  by  the  frontal  nerve, 
lies  immediately  beneath  the  roof  of  the  orbit.    The  artery  mounts  towards 
the  forehead,  and  distributes  several  branches,  which  communicate  with 
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those  of  the  temporal- artery,  besides  some  which  ore  distribnted  upon  the 
eyelids. 

The  ciliaty  arteries  are  divisible  into  three  sets  :  viz.  ihortf  long,  and  ante- 
rior ciliary  arteries.  The  $hort  ciliary  arteries  vary  from  twelve  to  fifteen  in 
number,  and  will  be  found  to  enclose  the  optic  nerve  as  they  pass  forwards 
to  reach  the  posterior  aspect  of  the  sclerotic  coat,  which  they  pierce,  in  order 
to  enter  the  eyeball,  about  a  line  or  two  from  the  entrance  of  the  optic  nerve. 
The  long  ciliary  arteries,  two  in  number,  also  enter  the  back  of  the  eye,  and 
then  pass  forwards,  one  on  each  side  of  the  middle  of  the  eyeball,  between 
the  choroid  membrane  and  the  sclerotic,  as  far  as  the  ciliary  ligament,  where 
they  divide  into  branches.  The  anterior  ciliary  arteries  are  derived  from 
some  of  the  muscular  branches  ;  they  form  a  vascular  circle  around  the  fore 
part  of  the  eyeball,  and  then  pierce  the  sclerotic  within  a  line  or  two  of  the 
margin  of  the  cornea.  All  of  these  ciliary  arteries  anastomose  together 
within  the  eyeball,  where  their  distribution  will  be  particularly  described 
with  the  anatomy  of  the  eye  itself. 

The  mutadar  branches  are  subject  to  much  variety  in  their  course 
and  distribution,  like  all  muscular  vessels  :  they  supply  the  muscles  of  the 
orbit. 

The  ethmoidal  branches  are  two  in  number,  a  posterior  and  an  anterior. 
The  former  passes  through  the  posterior  ethmoidal  foramen  in  the  inner  widl 
of  the  orbit,  and  having  given  some  small  branches  to  the  posterior  ethmoi- 
dal cells,  enters  the  skull,  and,  after  supplying  the  ai^acent  dura  mater,  sends 
minute  vessels,  which  descend  through  the  foramina  of  the  cribriform  plate 
of  the  ethmoid  bone  to  the  nasal  fossss.  The  other,  or  anterior  ethmoidal 
branch,  passes  with  the  nasal  division  of  the  ophthalmic  nerve  through  the 
anterior  foramen,  and  having  given  branches  to  the  anterior  ethmoidal  cells 
and  frontal  sinuses,  reaches  the  interior  of  the  skull,  and  like  the  preceding 
vessel,  supplies  the  dura  mater,  and  sends  branches  through  the  cribriform 
lamella  to  the  nose. 

The  palpebral  branches,  superior  and  inferior,  arise  usually  in  common,  but 
soon  diveige  as  they  pass  forwards,  one  lying  above,  the  other  below,  the 
tendon  of  the  orbicularis  muscle  at  the  inner  angle  of  the  eye :  they  are  dis- 
tributed, as  their  names  imply,  to  the  upper  and  lower  eyelids,  branches 
being  also  sent  to  the  caruncula  lachrymalis  and  the  lachrymal  sac. 

The  nasal  branch  courses  forwards  above  the  tendon  of  the  orbicularis 
muscle  to  the  root  of  the  nose,  where  it  ramifies,  maintaining  a  free  commu- 
nication with  the  nasal  and  the  angular  branches  of  the  facid  artery. 

The  Jrontal  branch  runs  close  to  the  preceding,  but  on  reaching  the  mai^n 
of  the  orbit  turns  upwards  on  the  forehead,  where  it  anastomoses  with  the 
supra-orbital  artery. 

The  terminal  branches  of  the  internal  carotid  artery,  given  off 
after  it  has  pierced  the  layer  of  the  dura  mater  forming  the 
wall  of  the  cavernous  sinus,  are  those  which  supply  the  pia  mater 
and  the  brain  [plate  87.  fig.  £]• 
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The  anterior  cerebral  (anterior  cerebri  sive  corporis  callosi),^  commences  Anterior 
at  the  subdivision  of  the  internal  carotid  as  it  reaches  the  inner  end  of  the  ^"•>'aL 
fissure  of  Sylvius.  From  this  point  it  turns  forwards  towards  the  middle 
line  to  reach  the  longitudinal  fissure  between  the  anterior  lobes  of  the  cere- 
bral hemispheres,  across  which  fissure  it  is  connected  with  the  corresponding 
vessel  of  the  opposite  side  by  a  branch,  g,  not  more  than  two  lines  in  length, 
named  the  anterior  communicating.  The  two  anterior  cerebral  arteries, 
lying  close  together,  in  the  next  place  turn  round  the  anterior  border  of  the 
corpus  callosum,  and,  on  reaching  its  upper  sur&ce,  run  from  before  back- 
wards upon  it,  overlapped  by  the  cerebral  hemispheres,  and  end  by  anasto- 
mosing with  the  posterior  cerebral  artery  in  the  back  part  of  the  fissure.  In 
this  course  numerous  branches  are  given  off  by  both  arteries  in  various 
directions. 

The  middle  cerebral  artery,  A,  the  largest  branch  of  the  internal  carotid,   Middle 
inclines  obliquely  outwards,  taking  the  course  of  the  fissure  of  Sylvius,  vritliin  **'*^'^* 
which  it  divides  into  several  branches,  which  supply  the  pia  mater  invest- 
ing the  surfaces  of  the  anterior  and  middle  lobes  of  the  brain,  and  join  with 
the  branches  of  both  the  anterior  and  posterior  cerebral  arteries.     Some  oi 
its  branches,  as  they  ramify  in  the  pia  mater,  turn  forwards  to  and  enter  the 
brain  at  the  anterior  perforated  spot,  through  which  they  reach  the  corpus 
striatum.    One  or  two  (choroid  arteries)  which  sometimes  arise  directly  Choroid 
from  the  intenial  carotid,  will  also  be  observed  to  enter  the  fissure  between   ^^ries. 
the  middle  lobe  and  the  eras  cerebri,  to  reach  the  descending  comu  of  the 
lateral  ventricle,  in  which  they  are  distributed  to  the  choroid  plexus. 

The  po$terior  communicatingy  fig.  137,  e,  runs  directly  backwards,  parallel   Posterior 
vrith  the  corresponding  artery  of  the  opposite  side,  so  that  they  enclose  ^^J^™'*^" 
between  them  the  infundibulum  and  the  corpora  albicantia ;  they  termi- 
nate in  the  posterior  cerebral  arteries,  and  thus  form  the  sides  of  the  circle 
of  Willis. 

Circle  of  Willis. — A  remarkable  anastomosis  exists  between  the  branches  Carotid 
of  the  vertebral  and  internal  carotid  arteries  within  the  cranium,  by  which  the  ^^^  . 
circulation  in  the  brain  may  be  equalized,  and  any  irregularity  which  might  arteries 
arise  from  the  obliteration  of  one,  or  even  two  of  the  vessels,  may  speedily  united  in 
be  remedied  by  a  corresponding  enlargement  of  the  others.     This  anastomo-  cranium, 
sis,  which  is  known  as  the  circle  of  Willis  [plate  87],  results  from  a  series  of  ijjf^ 
communications  between  the  following  branches.     The  anterior  cerebral, 
arteries  are  connected  together  in  the  longitudinal  fissure  by  the  anterior 
communicating  artery.    The  internal  carotids  of  each  side,  the  trunks  from 
which  the  anterior  cerebral  arteries  arise,  are  united  to  the  posterior  cerebral 
arteries  by  the  posterior  communicating  arteries,  and  the  posterior  cerebral 
arteries  themselves  arise  behind  from  a  single  trunk — the  basilar  artery. 
Within,  or  opposite  to  the  area  of,  this  vascular  circle  will  be  observed  the 
following  parts  of  the  encephalon,  viz. — the  commissure  of  the  optic  nerves, 
lamina  cinerea,  infundibulum  and  tuber  cinereum,  corpora  albicantia,  locus 
perforatus  with  part  of  the  crus  cerebri,  and  the  origin  of  the  third  pair  of 
nerves  of  each  side. 
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PECULIARITIRS  OF  THE  BRANCHES  OF  THE  INTERNAL 

CAROTID  ARTERY. 

The  lachrymal  branch  of  the  ophthalmic  has  been  occasionally  found,  as 
already  referred  to,  to  be  supplied  by  the  anteiior  branches  of  the  middle 
meningeal  artery. 

The  delations  from  the  ordinary  condition  of  the  cerebral  arteries  mostly 
haye  reference  to  the  mode  in  which  the  circle  of  Willis  is  completed. 
Thus  the  anterior  commtmicaHng  artery,  which  is  usually  very  short  and  of 
good  size,  may  be  longer  and  smaller  than  usual ;  and  it  has  been  found 
double  either  in  the  whole  or  in  part  of  its  length.  Sometimes,  but  very 
rarely,  this  communicating  branch  is  wanting,  the  two  anterior  cerebral 
branches  of  the  internal  carotid  being  then  united  at  once  into  a  single  trunk 
(like  the  basilar  artery  behind),  which,  after  a  certain  courae^  again  di  rides 
into  the  right  and  left  anterior  cerebral  arteries  or  arteries  of  the  corpus 
callosum  (J.  F.  Meckel). — Another  very  rare  condition  of  the  anterior  cere- 
bral artery  has  been  described  by  Arnold*  in  which  one  laige  anterior  cere- 
bral artery  supplied  the  place  of  both  as  to  its  distribution,  and  was  connect- 
ed only  by  slender  branches  to  the  internal  carotid  of  the  opposite  side 
[plate  87,  fig.  6]. 

The  posterior  communicaiing  artery  varies  much  in  size,  being  sometimes 
very  small,  whilst,  on  the  contrary,  it  is  often  found  so  large  that  the  poste- 
rior cerebral  artery  may  be  said  to  spring  from  the  internal  carotid  instead  of 
from  the  basilar  [plate  87,  fig.  4].  The  posterior  communicating  artery  on 
one  side  is  very  frequently  found  lar;ger  than  on  the  other ;  and  it  has  occa- 
sionally been  seen  to  be  represented  by  two  Yery  slender  vessels. 

The  internal  carotid  was  In  one  instance  observed  to  furnish  a  remarkable 
branch,  which,  after  passing  backwards  through  the  basilar  portion  of  the 
sphenoid  bone,f  joined  with  the  basilar  artery,  and  formed  the  anterior  part 
of  that  vessel. 
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The  arterial  trunk  which  supplies  the  upper  limb  continues  un- 
divided from  its  commencement  as  far  as  the  bend  of  the  elbow ; 
but  different  portions  of  the  same  vessel  have  received  different 
names  according  to  the  parts  through  which  they  pass.  This 
division,  however  artificial*  serves  for  facility  of  reference  and 
description.     From  the  commencement  of  the  vessel  as  fiir  as 


*  "Bemerkungen  uber  den  Bau  des  RQckenmarks,''  &c.  Taf.  2. 
Zurich  1838. 

t  The  preparation  is  in  the  Macartney  collection  in  the  Anatomical 
Museum  at  Cambridge.  Drawings  obligingly  furnished  by  Professor  Clark, 
wDl  be  found  in  the  "Arteries,"  &c.  [plate  87,  fig.  6,  7]. 
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the  outer  border  of  the  first  rib  it  is  named  subclavtafif  owing 

to  its  position  beneath  the  clavicle;  from  the  first  rib  to  the 

lower  border  of  the  axilla,  it  is  named  axillary ;  and  from  thence 

along  the  arm  to  the  bend  of  the  elbow,  brachial^  with  which  the 

single  trunk  ends.     This  mode  of  division  is  similar  to  that  of 

the  artery  of  the  lower  limb  into  iliac,  femoral,  and  popliteal ; 

and  as  this  latter  divides  into  tibial  and  fibular  branches,  so  the  bifurcates. 

brachial  ends  in  the  radial  and  ulnar  arteries — the  subdivision 

of  the  vessel  into  two  parts  coinciding  with  the  occurrence  of  two 

bones  in  the  skeleton  of  the  limb. 

SUBCLAVIAN  ARTERIES. 

In  most  parts  of  the  body  the  description  of  the  artery  of  one  The  two 
side  serves  for  that  of  the  other  likewise ;  but  this  is  not  the  case  ■^^^^• 

artenety 

as  regards  the  vessels  now  under  consideration,  for,  as  the  right 
subclavian  artery  commences  at  the  division  of  the  innominate  differ  in 
artery,  whilst  the  left  subclavian  arises  at  once  from  the  arch  of  ^^tioit 
the  aorta,  it  follows  that  the  two  vessels  must,  in  the  first  part  and  re- 
of  their  course,  differ  materially  in  their  length,  direction,  and 
connexions  with  contiguous  parts. 

To  facilitate  the  description  of  these  important  vessels,  each  Each 
subclavian  artery  is  conveniently  divided  into  three  parts, — the  ^JJ  tlwe 
first  part  extending  from  the  origin  of  the  vessel  to  the  inner  parts; 
border  of  the  anterior  scalenus  muscle ;   the  second  consisting  of 
the  portion  of  the  vessel  which  is  situated  beneath  that  muscle ; 
and  the  third  reaching  from  the  outer  border  of  the  same  muscle  their  limits. 
to  the  end  of  the  artery,  opposite  to  the  outer  border  of  the  first 
rib.     Each  of  these  parts  will  now  be  examined  in  detail.     The 
first  part  only  requires  a  separate  description  for  the  right  and 
the  left  side,  for  in  it  alone  is  there  any  material  difference  in  the 
anatomical  history  of  the  two  vessels. 

The  Jirst  part  of  the  right  subclavian  artery  [plate  16],  com-  First  part 
mencing  at  the  division  of  the  innominate  behind  the  upper  part  JubXidan- 
of  the  articulation  of  the  sternum  with  the  clavicle,  close  to  the 
trachea,  and  ending  at  the  inner  margin  of  the  anterior  scalenus 
muscle,  arches  upwards  and  outwards  away  from  the  carotid 
artery  across  the  root  of  the  neck,  and  in  doing  so  ascends  above  ascends 
the  level  of  the  clavicle,  the  extent  to  which  it  reaches  above  clavicle; 
that  bone  varying  in  different  cases.     The  whole  of  this  division 
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of  the  artery  is  deeply  placed,  being  covered  by  the  platysma, 
the  stemo-mastoid,  the  atemo-hyoid  and  stemo-thyroid,  with  the 
fascia  separating  those  muscles  [plate  17,  fig.  1].  Behind, 
the  artery  is  opposite  to,  but  separated  by  an  interval  from,  the 
transverse  processes  of  the  vertebrse  which  here  are  covered  by 
the  longus  colli  muscle ;  and  below  it  (along  the  concavity  of  its 
curve),  and  likewise  somewhat  behind  it,  is  the  pleura,  which  is 
in  contact  with  the  vessel  till  it  rests  on  the  first  rib. 

Veins. — The  subclavian  vein  is  lower  than  the  first  part  of 
the  right  subclavian  artery,  close  under  the  clavicle.  In  its 
course  to  join  this  vein,  the  internal  jugular  crosses  in  front  of 
the  artery  near  the  scalenus  muscle  [plate  16]  ;  and  a  vertebral 
vein  lying  along  the  inner  side  of  the  jugular,  has  the  same  posi- 
tion with  reference  to  the  artery.  The  anterior  jugular  vein, 
running  outwards  from  the  fore  part  of  the  neck  beneath  the 
stemo-mastoid  muscle,  will  likewise  be  found  to  cross  the  course 
of  the  subclavian  artery. 

Nerves. — The  vagus  nerve  crosses  in  front  of  the  artery,  and 
on  the  inner  side  of  the  internal  jugular  vein,  as  would  be  ex- 
pected from  the  relative  position  maintained  by  the  vein  and 
nerve  along  the  neck:  the  recurrent  laryngeal  branch  of  this 
nerve  turns  upwards  behind  the  artery,  hooking,  as  it  were,  under 
the  vessel,  between  it  and  the  pleura.  Behind  the  vessel  and 
the  vertebral  column,  but  not  in  contact  with  it,  lies  the  chain 
of  the  sympathetic  nerve ;  and  some  branches  cross  before  the 
artery  [plate  17,  fig.  1]. 

The  ^rst  part  of  the  left  subclavian  differs  from  the  right 
subclavian  in  origin,  and,  as  a  consequence  of  this,  differs  like- 
wise in  length,  direction,  and  connexions.  It  arises  from  the 
end  of  the  transverse  part  of  the  arch  of  the  aorta,  and  ascends  to 
the  margin  of  the  first  rib,  behind  the  insertion  of  the  anterior 
scalenus  muscle  to  that  bone.  It  is  therefore  longer  than  the 
first  part  of  the  right  subclavian,  and  ascends  almost  vertically 
out  of  the  chest,  instead  of  arching,  like  that  vessel,  outwards 
across  the  neck.  Commencing  then  from  the  deepest  part  of  the 
aortic  arch,  the  left  subclavian  is  at  first  behind  the  left  lung, 
and  is  covered  in  front  and  on  the  left  side  by  the  pleura ;  it  is 
placed  before  the  vertebral  column  (on  which  is  laid  the  longus 
colli  muscle),  and  lies,  for  a  short  space,  in  front  of  the  (eso- 
phagus, (here  deviating  to  the  left  side)  and  the  thoracic  duct. 
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To  the  inner  or  right  side  of  the  vessel  are  situated  the  left 
carotid,  the  trachea,  oesophagus,  and  thoracic  duct. 

Nerves,  —  The  pneumo-gastric  nerve   is    anterior  to   the  with 
left  subclavian,  and  parallel  with  it,  the  recurrent  branch  on  ^^^^^* 
this  side  turning  round  the  aorta.     The  phrenic  nerve  descends 
over  the  artery  along  the  inner  margin  of  the  scalenus  muscle, 
immediately  outside  the  thyroid  axis.*     The  cardiac  nerves  of 
the  left  side  descending  &om  the  neck,  are  close  to  the  artery. 

Veiiu. — The  internal  jugular  vein  is  immediately  before  the  withveinB. 
artery,  where  it  turns  outwards  firom  the  thorax — close  to  the 
scalenus  muscle — and  the  left  innominate  vein  is  likewise  an- 
terior to  it. 

For  the  second  and  third  divisions  of  both  subclavian  arte- 
ries, one  description  will  suffice : 

The  second  divi9ion  of  the  subclavian  artery,  being  only  that  Second 
portion  which  is  concealed  by  the  anterior  scalenus  muscle,  is  ^^^ 
necessarily  very  short.     It  forms  the  highest  part  of  the  arch  subclavian; 
described  by  the  vessel,  and  is  therefore  the   most  distant  from 
the  clavicle.     Somewhat  less  deeply  placed  than  the  first  divi-  forms 
sion,  this  portion  of  the  vessel  is  covered  by  the  platysma,  the  *f™jve** 
stemo-mastoid,  and  omo-hyoid,  with  layers  of  the  cervical  fascia,  aret  <>{ 
Behind,  it  rests  against  the  posterior  scalenus  muscle ;  and  below, 
it  is  on  the  pleura. 

Veins  and  Nerves, — The  subclavian  vein  is  lower  than  the  Connexion* 
artery  [plate  16],  and  the  anterior  scalenus  muscle  lies  between  ^dne^I 
the  two  vessels.  The  phrenic  nerve,  which  descends  obliquely 
inwards,  is  likewise  separated  from  this  part  of  the  artery  by 
the  same  muscle ;  and  beneath  the  scalenus,  immediately  above 
the  artery,  are  the  large  cervical  nerves,  which  form  the  brachial 
plexus. 

The  third  division  of  the  subclavian  artery,  extends  outwards  Third 
and  downwards  from  the  border  of  the  anterior  scalenus  to  the  ^^^ 
upper  surface  of  the  first  rib  as  far  as  its  outer  margin,  where  the  subclavLon 
vessel  assumes  the  name  axillary.     In  this  part  of  its  course,  JjJr*^^^ 
the  artery  lies  in  a  small  triangular  space,  the  sides  of  which  are 
formed  by  the  omo-hyoid  and  anterior  scalenus  muscles,  and  its 

*  In  two  cases  the  phrenic  nerve  was  seen  to  cross  the  third  part  of  the 
artery  on  the  outer  side  of  the  scalenus  muscle ;  hut  in  hoth  instances  the 
thyroid  axis  arose  heyond  the  scalenus,  and  the  nerve  was  as  usual  on  its 
outer  side  [plate  21,  fig.  7]. 


nervei. 
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base  by  the  clavicle :  the  omo-hyoid  is  in  some  instances  imme- 
is  nearer  diately  over  the  artery.  The  subclavian  is  here  nearer  to  the 
than  other  surface  than  elsewhere,  being  covered  only  by  (besides  the  com- 
paru  of  mon  integuments)  the  platysma,  and  layers  of  the  cervical  &scia ; 
^^'         but  towards  its  termination  the  artery  becomes  deeper,  sinking 

under  the  clavicle  and  the  subclavius  muscle, 
its  con-  The  subclavian   vein  is   anterior  to,   and   lower    than    the 

wlXveins  •  ^^^^7'  This  vein  is  lower  than  the  artery  in  its  whole  course, 
being  close  behind  the  clavicle,  while  the  artery  arches  above 
that  bone.  The  external  jugular  vein  lies  over  the  artery,  and 
it  receives  on  the  outer  side  from  the  shoulder  the  two  veins 
which  accompany  the  supra-scapular  and  transverse  cervical  ar- 
teries [plate  17,  fig.  1].  The  veins  in  some  cases  form  a  sort 
of  plexus  over  the  artery, 
with  Nerves, — ^Above  the  vessel,  and  to  its  outer  side,  are  placed 

the  large  brachial  nerves,  the  lowest  cord  formed  by  the  union 
of  the  last  cervical  and  the  first  dorsal  nerve,  being  in  contact 
with  it.  It  may  be  added,  that  the  space  which  lodges  the 
artery  is  crossed  in  front  by  the  superficial  descending  (clavicular) 
branches  from  the  cervical  plexus,  as  well  as  by  the  little  nerve 
of  the  subclavius  muscle. 
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Pecu-  Most  of  the  variations  of  the  two  subclavian  arteries  from  their  ordinarj 

liarities         condition  require  to  be  separately  noticed. 

of  right  '^^  ^^^  subclavian. — The  origin  of  this  artery,  necessarily  varying  with 

subclavian;  the  place  of  bifurcation  of  the  innominate  artery,  in  some  cases  commences 
within  the  thorax  [plate  20,  ^g,  2],  instead  of  at  the  ordinary  position  (the 
upper  margin  of  the  stemo-clavicular  joint),  and  in  a  smaller  number  of  in- 
stances it  arises  in  the  neck,  at  some  distance  above  the  level  of  the  clavicle 
[plate  20,  fig.  3]. 
sometimes  '^^  ^ifi^ht  subclavian  artery  sometimes  springs  as  a  separate  vessel  from 

arises  the  aorta.    And  in  such  cases,  it  may  be  the  first  of  the  branches  from  the 

rom  aorta;  f^ji[Q  arch,  or,  but  more  rarely,  the  second  or  third  in  order,  or,  as  is  most 
frequently  the  case,  it  may  be  the  last  of  those  branches  [plate  6,  fig.  10  et 
scq  ].  The  course  taken  by  the  artery  in  each  of  these  cases,  and  its  position 
with  regard  to  other  parts,  require  notice.  When  the  right  subclavian  is 
the  first  branch  from  the  arch,  it  occupies  the  ordinary  position  of  the  inno- 
minate artery.  In  those  very  rare  cases  in  which  this  vessel  was  the  second 
or  third  of  the  aortic  branches,  it  gained  its  usual  position  after  crossing  be- 
hind the  right  carotid.     Lastly,  when  the  right  subclavian  is  the  last  branch 
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given  off  from  the  arch  of  the  aorta,  it  springs  from  the  upper,  or  from  the  pastes 
back  part  of  the  arch  [plate  20,  fig.  5],  or  it  may  arise  (but  this  is  very  rarely  ^^"j^  . 
met  with)  much  lower  down  from  the  descending  portion  of  the  aorta  [plate 
20,  fig.  6]. 

In  any  case  of  late  origin  of  the  subclavian,  its  usual  course  towards  the 
right  side  of  the  neck  is  to  cross  obliquely  in  front  of  the  vertebral  column 
and  behind  the  oesophagus.  There  would  seem  to  be  but  one  accurately 
recorded  case,  in  which  this  artery,  arising  from  the  last  part  of  the  aortic 
arch,  passed  between  the  oesophagus  and  the  trachea  [op.  cit.  p.  154,  and 
plate  20,  fig.  7]. 

The  left  subclavian  very  seldom  arises  in  common  with  another  vessel;  it  ^^' 
has,  however,  been  found  in  a  few  cases  conjoined  with  the  left  carotid  ^£  j^^^ 
[plate  7,  figs.  4  and  5].    When  the  aorta  arches  to  the  right  side,  the  inno-  tabclavn.; 
minate,  if  present,  exists  on  the  left  side,  and  the  left  subclavian  springs  seldom 
from  it.     Independently  of  such  cases,  the  connexion  between  the  left  sub-  joined  w, 
clavian  and  left  carotid  is  of  extremely  rare  occurrence.      One  of  the  very  ^g-gj!' 
few  examples  which  have  been  observed  is  represented  in  [plate  6,  fig.  9]. 

It  is  an  interesting  fact,  that  although  in  cases  of  transposition  of  the 
aorta,  the  left  subclavian  artery  generally  arises,  as  is  usual  on  the  right  side, 
from  an  innominate  trunk,  it  has  also  been  observed  to  assume  another 
arrangement  occasionally  presented  as  an  unusual  condition  by  the  artery  of 
the  right  side,  viz.,  to  be  given  off  as  the  last  of  the  branches  derived  from 
the  arch  of  the  aorta.  In  this  case  it  crosses  obliquely  over  the  front  of  the 
vertebral  column  towards  the  left  side  of  the  neck. 

The  left  subclavian  artery  has  been  observed  in  the  foetus  to  arise  from  the  »"««■  fr. 
ductus  arteriosus  [plate  20,  figs.  10, 11] ;  and  in  the  adult  from  a  conical  arteriosus- 
dilatation  or  pouch,  which  is  connected  with  the  cord  formed  by  the  obliterated 
portion  of  the  "  arterial  canal."     This  pouch,  which  has  been  met  with  also  fr-  *  pouch, 
in  connexion  with  the  origin  of  the  right  subclavian  when  that  vessel  is  de- 
tached from  the  innominate,  appears  to  be  formed  by  a  part  of  the  canalis  ar- 
teriosus, which  continues  pervious  in  consequence  of  the  subclavian  artery 
arising  from  it.     A  similar  pouch,  but  of  much  smaller  size,  is  sometimes 
seen  at  the  attachment  of  the  ductus  arteriosus  to  the  aorta,  without  having 
any  branch  connected  with  it.    [See  op.  cit.  p.  167,  and  plate  6]. 

Peculiarities  affecting  both  subclavian  arteries.-— The  height  to  which  these  Height  of 

vessels  may  reach  in  the  neck  is  liable  to  variation  to  some  extent.    Most  *"bclavian 

arterv 
commonly  the  artery  crosses  the  neck  a  little  higher  than  the  clavicle,  but  it  in  neck- 

is  sometimes  placed  as  high  as  an  inch  or  even  an  inch  and  a  half  above  the 
level  of  that  bone.     The  greater  extent  of  elevation  aTOve  the  clfivlcle,  how- 
ever, is  especially  seen  in  the  artery  of  the  right  side  [plate  2,  figs.  2  and  3]. 
Now  and  then  the  subclavian  artery  perforates  the  anterior  scalenus  muscle  passes 
[plate  21  jfigs.  1,  2]  ;  and  in  a  few  rare  cases  it  was  altogether  in  front  of  the  *brough 
muscle  [fig.  3],  and  was  at  the  same  time  close  to  the  subclavian  vein.     That  ^enuT 
vein  has  also  been   seen  to  pass  with  the  artery  behind  the  scalenus  muKle. 
muscle. 
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BRANCHES  OF  THE  8UBCLATIAN  A£T£BI£S,  CONSIDERED 
WITH  REFERENCE  TO  THE  TRUNK. 

The  branches  of  the  subclayian  artery  are  bo  large  and  numer- 
ous in  proportion  to  the  length  of  the  vessel  from  which  thej 
spring,  that  their  number,  and  the  place  of  their  origin,  are  im- 
portant considerations  in  the  anatomical  history  of  the  artery 
itself,  in  consequence  of  the  influence  their  position  would  haTe 
in  determining  the  point  best  suited  for  the  application  of  a 
ligature  in  a  surgical  operation. 

Four  branches  usually  arise  from  each  subclavian  artery.  Of 
these,  three  generally  spring  together  from  the  first  division  of 
the  artery  (namely,  the  vertebral,  the  internal  mammary,  and  the 
thyroid  axis,)  and  one  from  the  second  division^  viz.  the  supe- 
rior intercostal,  to  which  may  be  added  a  small  spinal  branch. 
On  the  left  side,  the  second  division  has  usually  no  branch,  the 
superior  intercostal  arising  most  frequently  to  the  inner  side  of 
the  scalenus  muscle.  The  third  part  of  the  artery  gives  rise  to 
no  offset, — at  least,  it  so  happens  in  a  majority  of  cases.  But 
as  considerable  variations  are  found  to  occur  in  the  position 
and  number  of  the  branches,  it  is  necessary  to  refer  more  parti- 
cularly to  those  given  from  each  part  of  the  artery  in  different 
cases,  reserving  the  details  respecting  each  branch  for  the  descrip- 
tion which  will  be  given  of  them  individually. 

As  the  first  part  of  the  left  subclavian  artery  does  not  admit  of  being 
tied  in  a  surgical  operation^  the  position  of  its  branches  has  little  interest  in  a 
practical  point  of  view.  It  will  be  enough  to  say  that  the  branches  generally 
arise  close  together  at  the  inner  side  of  the  anterior  scalenus  muscle. 

On  the  right  side  also,  the  branches  occupy  usually  the  same  position 
in  regard  to  the  scalenus  muscle ;  and  in  consequence  of  this  part  being  ac- 
cessible in  an  operation  for  aneurism,  it  is  desirable  to  determine  the  or- 
dinary distance  between  the  commencement  'of  the  artery  and  the  nearest 
branches. 

In  a  m^ority  of  many  observations  the  interval  measured  from  half 
an  inch  to  ^n  inch ;  in  a  smaller  number,  more  than  one  inch  and  not  ex- 
ceeding an  inch  and  a  half.  The  space  seldom  varied  from  these  limits  ;  but 
in  a  few  instances  it  was  fotmd  to  be  less  than  half  an  inch,  and  it  amounted, 
in  one  case  only,  to  an  inch  and  three-quarters. 

It  occasionally  happens  that,  instead  of  the  three  branches  arising  close 
together,  one  is  shifted  inwards  from  the  accustomed  position  [plate  21, 
figs.  9, 10].  In  a  very  few  cases  the  branches  were  seen  to  arise  at  intervals, 
being,  as  it  were,  dispersed  over  the  first  part  of  the  artery  [plate  21, 
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&g,  5].  Lastly,  one  or  more  of  the  branches  have  been  (very  unfrequently 
however)  moved  outwards  to  another  division  of  tne  subclavian  [plate  21| 
^^  6,  7]. 

The  second  portion  of  the  subclavian  artery  was  found  in  about  two-thirds  Branches 
of  a  large  number  of  cases  (upwards  of  two  hundred  and  sixty)  to  give  ^J^^^^^ 
origin  to  only  a  single  branch,  which  was  usually  the  common  trunk  of  the 
superior  intercostal  and  deep  cervical  arteries.  In  the  remaining  third  of 
the  total  number  of  cases  examined,  this  part  of  the  subclavian  artery  was, 
in  most  instances,  quite  destitute  of  branches,  and  this  occurred  more  fre- 
quently on  the  left  than  on  the  right  side.  In  some  few  cases,  two  and  even 
three  branches  arose  irom  it  [plate  21,  fig.  6]. 

As  regards  the  third  part  of  the  artery  :  in  more  than  half  of  upwards  of  Third  part; 
two  hundred  and  sixty  cases,  it  furnished  no  branch  whatever  [plate  3] ;  in   »^""<***' 
less  than  half,  it  gave  origin  to  a  single  branch,  which  was  usually  the  pos- 
terior scapular  artery  [plate  16].    A  few  examples  occurred  of  two,  and 
much  more  rarely  of  three  branches,  arising  from  this  part  of  the  vessel 
[plate  21,  figs.  7,  8,  10]. 


SURGICAL    ANATOMY    OF    THE    SUBCLAVIAN    AETERIES. 

The  subclavian  artery  is  so  deeply  placed,  its  connexions  with  important  Difficulties 
parts  arc  so  intimate  and  varied,  and  the  branches  are  so  large  in  proportion  to  ip  openi- 
the  length  of  the  trunk,  that  operations  on  this  vessel  present,  in  most  cases,     ^^  "^^^^ 
considerable  difficulties  to  the  surgeon.    But  the  difficulties,  it  will  be  founds 
vary  in  different  cases. 

The  last  division  of  the  artery,  that  beyond  the  anterior  scalenus  muscle.  Third  part 
is  the  part  which  is  most  favourably  circumstanced  for  the  application  of  a  ®^  ^ry 
ligature  in  the  cases  in  which  such  an  operation  is  most  frequently  called  f^^  opeia- 
for,  namely,  aneurism  affecting  the  artery  in  the  axilla.     This  part  is  pre^  tion. 
ferable  chiefly  because  the  vessel  is  here  nearest  to  the  surface  and  most 
remote  from  the  origin  of  the  laige  branches.     But  though  the  subclavian  Difficulty 
artery  appears  to  be  easy  of  access  above  the  clavicle,  while  the  parts  are   caused  by 
in  their  natural  position,  it  is  to  be  remembered  that  when  an  aneu-     £^^ 
rism  exists  in  the  axilla,  the  clavicle  may  be  so  much  elevated  in  con- 
sequence of  the  presence  of  the  tumour,  as  to  be  placed  in  front  of  the 
vessel,  or  even  above  it.     In  such  circumstances,  the  artery  lies  at  a  great 
depth,  at  the  same  time  that  the  structures  in  front  and  behind  it  (the  cla- 
vicle on  the  one  hand,  the  vertcbrsa  with  the  muscles  covering  them  on  the 
other  hand,)  cannot,  in  any  degree,  be  drawn  asunder  to  facilitate  the  steps 
of  the  operation.     It  is  when  the  outer  part  of  the  clavicle  is  thus  raised   Inference 
from  the  ordinary  horizontal  position,  that  the  height  to  which  the  artery  fr<  height 
arches  above  the  bone  become^  a  point  of  importance.     In  most  cases  it   ?  *^/y 
happens  that  a  portion  of  the  artery  is  a  short  distance  (about  an  inch) 
above  the  clavicle  [plate  3]  ;  but  occasionally,  as  before  mentioned  (p.  501) 
it  rises  much  higher  [plate  20,  Bg.  3] ;  or  it  may  be  lower  than  usual,  lying 
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dose  behind  the  bone  [fig.  2].  If,  in  a  esse  rendering  the  operttion 
sary,  the  claFiclc  should  oe  unusually  raised,  the  accessibility  of  the  Teasel  in 
the  neck  will  differ  in  these  several  conditions.  In  one,  the  artery  could  be 
arrived  at  only  by  proceeding  from  above  downwards  behind  the  bone ;  in 
another,  a  part  of  it  would  still  be  higher  than  the  bone.  This  will  aerve, 
in  part  at  least,  to  account  for  differences  in  the  time  which  the  operation  for 
tying  the  subclavian  artery  has  occupied  in  the  hands  of  different  smgeona, 
and  even  in  the  hands  of  the  same  surgeon  in  different  cases.* 

The  principal  facts  bearing  on  the  actual  performance  of  an  operation 
on  the  third  part  of  the  subclavian  artery,  will  now  be  briefly  recalled.  The 
most  prominent  or  convex  part  of  the  clavicle,  the  part  of  the  bone  oppoaite 
which  the  vessel  lies,  will  serve  as  a  guide  for  the  middle  of  the  first  incision, 
which  is  to  be  made  a  little  above  the  clavicle,  and  parallel  with  it.  If, 
(after  noting  with  the  eye,  or  marking  on  the  surface  the  line  at  which  it  is 
desired  to  make  the  incision,)  the  integument  be  drawn  downwards  over  the 
clavicle,  the  parts  covering  the  bone  may  be  divided  with  freedom. 

With  the  integument,  the  platysma  and  several  nerves  are  divided  in  this 
incision,  but  no  vessel  is  endangered,  except  in  those  rare  cases  in  which  the 
cephalic  vein  or  the  external  jugular  crosses  over  the  clavicle  [plate  25, 
figs.  4,  5].  It  will,  in  most  cases,  be  an  advantage  to  add  a  short  Tcrtical 
incision,  directed  downwards  to  the  middle  of  the  horizontal  one.  Should 
the  sterno  -mastoid  muscle  be  broad  at  its  lower  end,  or  should  the  interval 
between  that  muscle  and  the  trapezius  be  insufficient  for  the  further  steps  of 
the  operation,  a  portion  of  the  former  muscle,  or  even  of  both  muscles, 
must  be  divided  [plate  25,  fig.  7]. 

The  external  jugular  vein  next  presents  itself  with  the  veins  joining 
it  from  the  shoulder,  and,  as  this  vein  is  usually  over  the  artery,  it  must  be 
held  aside,  or  it  may  be  necessary  to  divide  it.  If  divided,  the  lower  end  of 
the  vessel  requires  the  application  of  a  ligature  as  well  as  the  upper  one,  in 
consequence  of  the  reflux  of  blood  from  the  subclavian  vein.  The  omo- 
hyoid muscle  will  be  turned  aside  if  necessary ;  and  now  must  be  deter- 
mined the  exact  position  at  which  the  artery  is  to  be  sought  by  division  of 
the  deeper  fascise.  If  the  clavicle  has  its  usual  horizontal  direction,  the 
slight  prominence  on  the  first  rib  is  the  best  guide  to  the  vessel,  where 

•  This  statement  will  be  illustrated  by  reference  to  two  cases  which 
occurred  at  nearly  the  same  time  in  the  practice  of  the  same  suraeon.  In 
March,  1819,  M.  Dupuytren  tied  the  subclavian  artery  for  axilkry  aneu- 
rism and  the  result  w&s  in  all  respects  favourable  — See  "  Lemons  orales," 
&c.,  t.  iv. ;  and  M.  Marx  in  "  Repert.  g^n^ral  d'anatomie,"  &c.  1826. 

Two  or  three  weeks  afterwards  the  same  suiveon  being  engaged  in  perform- 
ing an  operation  of  the  same  kind,  was  compelled  to  discontmue  it  for  a  time 
in  consequence  of  the  sufferings  of  the  patient,  and  an  hour  and  forty-eight 
minutes  elapsed  before  the  operation  was  concluded.  The  patient  died  of 
haemorrhage  in  four  days  ;  and,  on  examination  after  death,  it  was  foimd 
that  the  artery  had  been  perforated  with  the  aneurism  needle.  One  of  the 
large  nerves,  and  half  the  artery,  had  been  included  in  the  ligature.  This 
case  is  reported  by  Dr.  Rutherford.  R.N.,  who  was  present  at  the  operation, 
in  "  Edinburgh  Med.  and  Suig.  Journal,*^  vol.  xvi.  1820. 
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it  rests  on  the  rib.    The  brachial  nerves  are  here,  it  is  to  be  remembered, 

close  to  the  vessel, — so  much  so,  that  the  ligature  has  in  several  cases  been 

passed  in  the  first  instance  round  one  of  them  instead  of  the  %rtery.    But  if, 

in  consequence  of  the  disease  rendering  the  operation  necessary,  the  outer 

end  of  the  clavicle  is  much  raised,  then  it  will,  in  many  cases,  be  more  easy 

to  place  the  ligature  on  the  artery  above  the  insertion  of  the  scalenus  muscle, 

or  even  behind  that  muscle.    Above  the  tubercle  on  the  first  rib,  the  situation   Guide 

of  the  vessel  may  be  ascertained  by  means  of  the  brachial  nerves  and  the  ^?^'? 

scalenus  muscle ;  and,  before  the  membrane  covering  them  is  divided,  the 

position  of  these  structures  may  be  ascertained  by  the  difference  they  offer 

to  the  touch.     The  cord-like  nerves  and  the  smooth  flat  muscle  may  thus 

be  readily  distinguished.    At  the  same  time  the  influence  of  pressure  at  a 

particular  point,  in  controlling  the  pulsation  in  the  aneurism,  will,  in  this, 

as  in  other  operations  on  the  arteries,  assist  the  surgeon. 

Before,  concluding  the  remarks  on  the  third  division  of  the  artery,  it  should 
be  mentioned  that  the  suprascapular  or  transverse  cervical  artery  may  be  met 
with  in  the  operation,  which  in  other  cases  may  be  complicated  by  the  oc- 
currence of  a  branch,  or,  however  rarely,  of  branches  taking  rise  beyond  the 
scalenus  muscle. 

The  Mecond  dhiiion  of  the  nibcitnian  artery  is  the  part  which  rises  highest  Artery 
in  the  neck,  and  on  this  account  it  may  be  advantageously  selected  for  the  )||^^q^ 
application  of  a  ligature  when  the  vessel  is  difficult  of  access  beyond  the 
muscle.  The  chief  objection  to  operating  on  the  artery  in  this  situation 
arises  from  the  contiguity  of  the  large  branches.  Care  is  necessary  in  divi- 
ding the  scalenus  muscle  to  avoid  the  phrenic  nerve  and  the  internal  jugular 
vein.  Moreover,  the  fact  of  the  entire  of  the  subclavian  artery  being  in  appo- 
sition with  the  pleura,  except  where  it  rests  on  the  rib,  must  be  borne  in  mind. 

Some  difficulty  may  arise  from  a  change  in  the  position  of  the  artery,  as   Change  in 
when  it  lies  between  the  fibres  of  the  anterior  scalenus,  or  when  it  is  in  front  ^?^^^" 
of  that  muscle ;  but  such  cases  are  of  very  rare  occurrence,  and  the  know- 
ledge of  the  &ct  that  the  vessel  may  be  thus  displaced  will  assist  the  sur- 
geon in  the  event  of  difficulty  arising  from  this  cause. 

Before  it  reaches  the  scalenus  muscle  the  left  subclavian  artery  [plate  2],  Artery  to 
may  be  said  to  be  inaccessible  for  the  application  of  a  ligature^  in  conse-  inner  side 
quence  of  its  depth  and  its  close  connexion  with  the  lung  and  other  struc-  ' 

tures  calculated  to  create  difficulty  in  an  operation,  among  which  may  be  o^j^fi^" 
mentioned  the  internal  jugular  and  left  innominate  veins.     To  the  diffi-   side  im- 
culties  resulting  from  the  manner  of  its  connexion  with  the  parts  now  named,  practicable, 
must  be  added  the  danger  of  performing  an  operation  in  the  neighbour- 
hood of  the  large  branches. 

On  the  right  side,  though  deeply  placed  and  closely  connected  with  im-   Operation 
portant  parts,  the  first  division  of  the  subclavian  artery  may  be  tied  without  on  right 
extreme  difficulty.    But  inasmuch  as  the  length  of  the  vessel,  between  its  JS^tieiWe 
three  laige  branches  on  the  one  hand  and  the  common  carotid  on  the  other,  but  un- 
ordinarily  measures  no  more  than  an  inch,  and  often  less,  there  is  little  like-  adriiable. 
lihood  of  the  operation  in  question  being  successfully  performed  in  any  case ; 

2  L 
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and  the  probability  of  success  must  be  held  to  be  sdll  farther  diminiahed  when 
it  is  considered  that  the  length  of  the  free  part  of  the  artery  is  sometimes 
lessened  by  one  of  the  laige  branches  arising  nearer  than  usnal  to  its  com- 
mencement. 

In  order  to  place  a  ligature  on  the  portion  of  the  right  subdaTian  artery 
here  referred  to,  it  is  necessary  to  divide  by  horizontal  incisions  the  three 
muscles  which  cover  it,  together  with  the  layers  of  &8cia  between  and  beneath 
them  [plate  17,  fig.  1].  While  the  muscles  are  being  divided,  a  bianch  of 
the  suprascapular  artery  will  probably  require  to  be  secured  [plate  16].  The 
position  of  the  inner  end  of  the  clavicle  and  of  the  trachea,  and  the  effect  of 
pressure  with  the  finger  on  the  circulation  in  the  aneurism  or  in  the  limb, 
vnH  assist  the  surgeon  in  finding  the  artery  without  dissecting  the  surrounding 
parts  to  an  unnecessary  and  injurious  extent-~a  precaution  of  importance  in 
all  cases.  In  the  further  steps  of  the  operation,  the  exact  position  of  the  inter- 
nal jugular  vein,  the  vagus  nerve,  and  the  pleura,  are  to  be  well  remembered. 

The  right  i^bclavian  artery  is  occasionally  somewhat  more  deeply  placed 
than  usual  in  the  first  part  of  its  course ;  and  this  occura  when  it  springs 
from  the  left  side  of  the  arch,  or,  more  frequently,  when  it  separates  from 
the  innominate  behind  the  carotid  [plate  20,  fig.  4].  The  advantage  of  a 
knowledge  of  this  fact  I  had  an  opportunity  of  putting  to  the  test  in  an 
operation  for  aneurism  at  which  I  assisted  a  few  years  ago.  With  the 
fact  itself,  I  was  made  acquainted  by  the  case  which  is  drawn  in  the  work  on 
"  Arteries,'*  plate  20,  fig.  4.  The  same  arrangement  of  the  vessels  has  since 
repeatedly  come  under  my  observation. 

BRANCHES  OF  THE  SUBCLAVIAN  ARTERIES. 
The  three  large  branches  which  arise  from  the  first  part  of 
the  subclavian  artery  spring  from  the  parent  trunk  very  close 
to  each  other,  and  are  deeply  seated  at  their  origin  under  coyer 
of  the  internal  jugular  vein  [plates  2  and  16].  They  proceed, 
however,  from  diflferent  sides  of  the  parent  vessel,  pursue  dif- 
ferent directions,  and  are  distributed  to  remotely  separate  parts. 
their  course  Thus,  pne  (vertebral)  springs  from  the  upper  and  back  of  the 
fl^^,  ^  subclavian,  and  ascends  in  the  neck  to  reach  the  interior  of  the 
skull ;  another  (internal  mammary)  proceeds  from  the  lower  or 
under  side  of  the  vessel,  and  descends  into  the  fore  part  of  the 
chest  and  abdomen  ;  whilst  the  third  (thyroid  axis)  arises  from 
the  fore  part  of  the  artery,  and  divides  into  three  branches,  one  of 
which  (inferior  thyroid)  is  distributed  in  the  fore  part  of  the  neck, 
whilst  the  other  two  (suprascapular  and  transverse  cervical)  pass 
outwards  across  the  neck  to  the  shoulder.  Lastly,  from  the  se- 
cond part  of  the  subclavian  artery,  two  other  branches  arise  by  a 
common  trunk  ;  of  which  one  (deep  cervical)  passes  upwards  be- 
hind the  neck,  and  the  other  (superior  intercostal)  descends  into 
the  back  part  of  the  thorax. 


Branches 
pass  in 
different 
directions; 
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VERTEBRAL  ARTERY. 

The  vertebral  artery^  which  is  usually  the  first  and  largest  Vertebral 
branch  of  the  subclavian,  passes  upwards  through  the  foramina  ^^^^'' 
in  the  transverse  processes  of  the  cervical  vertebrsB ;  and  after  a  ^1™*;  ° 
winding  course  enters  the  skull  through  the  foramen  magnum, 
and  terminates  in  front  of  the  medulla  oblongata,  by  uniting 
with  the  corresponding  vessel  of  the  opposite  side,  to  form  the 
basilar  artery.     The  singular  course  of  this  vessel  thus  generally 
indicated,  requires  a  more  precise  examination. 

Arising  from  the   upper  and   back  part  of  the  subclavian,  enten 
the  vertebral  artery  passes  upwards  and  a  little  backwards,  and  ^^^J 
enters  the  foramen  in  the  base  of  the  transverse  process  of  the  vertebra; 
sixth  cervical  vertebra — not  unfrequently  of  some  higher  ver- 
tebra.    The  vessel  then  ascends  in  a  vertical  direction  along  the 
canal  formed  by  the  series  of  foramina  in  the  transverse  processes 
of  the  vertebree,  as  far  as  to  the  upper  border  of  the  axis  ;  here, 
in  consequence  of  the  greater  width  of  the  atlas,  it  inclines  out-  Curves 
wards  to  the  foramen  in  the  root  of  the  transverse  process  of  andaria, 
that  bone.     Having  passed   through  this  foramen,  the  artery  and 
alters  its  direction  and  winds  backwards  behind  the  articulating  ' 

process  of  the  atlas,  resting  in  the  shallow  groove  on  the  posterior 
arch  of  the  vertebra.      After  piercing  the  ligament  (posterior  enters 
occipito-atloidean)  connecting  the  atlas  to  the  occiput,  and  also  ^JJJJJ*^ 
the  dura  mater,  it  enters  the  skull  through  the  foramen  magnum  into  skull ; 
of  the  occipital  bone,  and  finally,  proceeding  upwards  and  for- 
wards, turns  round  the  side  of  the  medulla  oblon&rata,  and  con-  ^^^, 
verging  towards  the  corresponding  vessel  of  the  opposite  side,  unite, 
unites  with  it  opposite  the  lower  border  of  the  pons  Varolii,  to 
form  the  basilar  artery. 

As  it  is  directed  upwards  from  its  origin  towards  the  spine,  Connexions 
the  vertebral  artery  lies  behind  the  internal  jugular  vein,  and  on  ^nec^-  * 
approaching  the  vertebrae  passes  between  the  longus  colli  and 
the  scalenus  anticus  muscle.     On  the  left  side,  the  thoracic  duct 
crosses  in  front  of  the  vessel  from  within  outwards. 

Whilst  within  the  canal  formed  by  the  foramina  of  the  cervical 
vertebrae,  it  is  accompanied  by  a  plexus  of  the  sympathetic  nerves 
and  by  the  vertebral  vein,  which  is  before  it.  Here  the  artery 
is  placed  between  the  inter-transverse  muscles  in  the  intervals 
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in  the 
tkull. 


between  the  bones,  and  is  crossed  behind  by  the  cervical  nerves 
as  they  emeige  from  the  intervertebral  foramina.  The  first  and 
second  nerves  have  peculiar  positions  in  relation  to  this  artery,  an 
account  of  which  will  be  found  in  the  description  of  these  nerves. 
In  the  inter?al  between  the  atlas  and  the  occipital  bone  the 
vertebral  artery  is  covered  by  the  superior  oblique,  complexus, 
and  rectus-posticus  major  muscles.  Within  the  skull,  it  turns 
round  the  side  of  the  medulla  oblongata  between  the  origin  of 
the  ninth  cranial  nerve,  and  the  anterior  root  of  the  suboc- 
cipital, and  then  lies  between  the  anterior  surface  of  the  medulla 
and  the  basilar  process  of  the  occipital  bone. 


Peculiar. 


m  oriffin 
of  rignt 
▼ertebrL; 


of  left 
▼ertebnl. 


More  tluin 
one  root 


Enten 

nnutnal 

fonunen. 


Peadiaritiei  of  the  vertebral  artery, — There  is  do  recorded  instance  of  the 
origin  of  this  vessel  being  transferred  from  the  first  part  of  the  subclavian 
artery  to  the  parts  situated  beneath  and  beyond  the  scalenus  muscle. 

On  the  right  side,  the  origin  of  the  vertebral  artery  in  some  cases  ap- 
proaches more  nearly  to  the  commencement  of  the  subclavian  than  usual 
[plate  21,  fig.  10].  The  right  vertebral  has  also  been  seen  to  arise  from  the 
common  carotid  of  the  same  side,  and  in  the  examples  of  this  peculiarity 
which  have  been  observed,  the  right  subclavian  artery  was  given  as  a  sepa- 
rate vessel  from  the  aorta  [plate  6,  fig.  13].  The  change  in  the  subclavian 
artery  is,  however,  far  from  being  necessarily,  or  even  generally,  accom- 
panied by  an  alteration  in  the  place  of  origin  of  the  vertebral  [plate  20,  fig. 
6].  Lastly,  the  right  vertebral  artery  has  been  observed,  but  only  in  two  in- 
stances, to  be  a  branch  of  the  aorta  [plate  7,  fig.  13]. 

The  left  vertebral  artery  is  not  unfrequently  derived  from  the  aorta  [plate 
22],  in  which  case  it  generally  arises  between  the  left  carotid  and  subclavian 
arteries,  but  sometimes  it  is  the  last  of  the  branches  from  the  arch. 

The  left  vertebral  artery,  in  a  few  instances,  and  the  right  vertebral  in 
one,  have  been  found  to  arise  by  more  than  a  single  root.  In  most  of  these 
cases  there  were  two  roots,  both  of  which  proceeded  from  the  subclavian 
artery  [plate  22,  fig.  9],  or  one  from  that  vessel  and  one  from  the  aorta  [figs. 
7,  8].  Whatever  their  mode  of  origin,  these  two  parts  unite  to  form  a 
single  vessel,  either  before  they  enter  the  canal  in  the  vertebrsd,  or  after  one 
of  the  vessels  has  passed  through  the  transverse  process  of  one  or  two  verte- 
brsB.  An  example  of  three  roots  to  a  vertebral  artery  has  been  placed  on 
record.    [See  plate  24,  fig.  2]. 

Instead  of  entering  the  canal  formed  by  the  foramina  in  the  transverse 
processes  of  the  cervical  vertebra,  through  the  foramen  in  the  transverse  pro- 
cess of  the  sixth  vertebra,  the  vertebral  artery  of  one  side  not  unfrequently 
enters  this  canal  higher  up — through  the  foramen  of  the  fifth,  fourth,  or 
third  vertebrar-~or  even,  according  to  several  anatomists,  of  the  second.  On 
the  other  hand,  the  vertebral  artery  has  been  seen  to  enter  the  foramen  in 
the  transverse  process  of  the  seventh  vertebra  [plate  22,  fig.  5], 


ANTERIOR   SPINAL  ART£RY.  509 

One  of  the  vertebral  arteries  often  exceeds  the  other  in  size.    The  left  siie, 
is  said  to  be  the  latter  vessel  more  frequently  than  the  right  [plate  22,  fig.  I]. 


BRANCHES  OF  THE  VERTEBRAL  ARTERY. 

The  branches  of  the  vertebral  artery  are  numerous.     Some  BnnchM 
small  ones  are  given  off  in  the  neck,  and  others  of  greater  size  ^^f 
within  the  skull. 

a.  Cervical  bronchet, — In  the  neck,  the  vertebral  artery  sends  o£f  at  dif- 
ferent points  of  its  course  several  small  branches  named  spinal  arteries,  gpinai  • 
Each  of  these  entering  the  spinal  canal  through  an  intervertebral  foramen 
divides  into  two  branches,  of  which  one  passes  along  the  roots  of  the  spinal 
nerves,  assists  in  supplying  the  spinal  cord  and  its  membranes,  and  anas- 
tomoses with  the  other  spinal  arteries ;  whilst  the  other  branch  ramifies  on 

the  bock  part  of  the  bodies  of  the  vertebras  in  the  same  manner  as  similar 
branches  derived  from  the  intercostal  and  lumbar  arteries,  which  will  be 
hereafter  described  [plate  87,  fig.  3]. 

The  vertebral  artery  also  gives  muscular  branches  of  variable  size  to  the  moj^uinf 
deep-seated  cervical  muscles. 

b.  Cranial  brancha. — The  posterior  meningeal  is  a  small  branch  which   poiterior 
arises  opposite  to  the  foramen  magnum,  and  ramifies  between  the  dura  mater  meningeaL 
and  the  bone  in  the  occipital  fossso  and  upon  the  falx  cerebelli.     There  are 
sometimes  two  of  these  small  vessels. 

The  posterior  spinal,  fig.  138,  m,  [plate  87,  fig.  1],  arising  at  an  obtuse  angle   posterior 
from  the  vertebral,  inclines  backwards  round  the  medulla  oblongata  to  reach   Bpizud ; 
the  back  part  of  the  spinal  cord,  along  which,  aided  by  reinforcements  from   consist* 
small  arteries  which  ascend  upon  the  cervical  and  dorsal  nerves  through  the   ^^  Mvenl 
intervertebral  foramina,  it  may  be  traced,  lying  behind  the  roots  of  the  '"'^^   "* 
nerves,  as  a  minute  tortuous  vessel,  or  rather  a  series  of  little  inosculating 
vessels,  as  far  as  the  second  lumbar  vertebra,  where  it  terminates  in  rami- 
fications on  the  Cauda  equina.  Some  of  its  branches  run  upon  the  cord  around 
the  roots  of  the  nerves,  whilst  others  maintain  frequent  transverse  commu- 
nications with  similar  branches  from  the  vessel  of  the  opposite  side. 

The  anterior  spinal  artery,  n,  [plate  87,  fig.  2]  somewhat  larger  than  the   Anterior 
preceding,  arises  near  the  end  of  the  vertebral  artery,  and  descends  obliquely   spinal 
in  front  of  the  medulla  oblongata.   Immediately  below  the  foramen  magnum,  "^'T* 
it  unites  with  the  corresponding  vessel  of  the  opposite  side,  so  as  to  form  a 
single  trunk,  which  descends  a  short  distance  only  along  the  middle  line  in 
front  of  the  spinal  cord,  forming  the  upper  part  or  commencement  of  the  an- 
terior median  artery  of  the  cord.   This  anterior  spinal  branch  of  the  vertebral   .j^j£  ^ 
artery  supplies  therefore  only  the  upper  part  of  the  cord,  the  greater  part   short; 
being  provided  with  a  series  of  small  arteries,  which  are  derived  in  the  neck   gerenl 
from  the  vertebral  and  inferior  thyroid  arteries,  in  the  back  from  the  inter-  brs.  join, 
costal,  and  below  this  from  the  lumbar,  ilio-lumbar,  and  lateral  sacral  arte- 


610 


BRANCHES  OF  THE  BASILAR  ARTERTr 


Infer, 
cerebellar. 


ries.  These  small  ressels  enter  the  spinal  canal  at  irregular  intervals  thnmgli 
the  inter- vertebral  foramina,  and  reaching  the  anterior  sor&ee  of  the  cord 
by  passing  along  the  roots  of  the  nen^es,  commnnicate  with  each  other  along 
the  middle  line  by  means  of  ascending  and  descending  brandies ;  so  that,  by 
a  succession  of  anastomoses,  a  very  slender  single  TGSsel,  bnt  of  varying 
thickness,  named  the  anterior  median  artery^  appears  to  extend  from  one 
end  to  the  other  of  the  cord.  This  vessel,  or  diain  of  inosculating  res- 
sels,  is  placed  beneath  the  pia  mater  along  the  anterior  median  fissure  of 
the  spinal  cord.  Its  numerous  branches  supply  the  pia  mater  and  the  sub- 
stance of  the  cord — some  entering  its  anterior  median  fissure.  At  the  lower 
end  of  the  cord  it  sends  branches  downwards  on  the  cauda  equina. 

On  a  part  of  the  spinal  cord  near  the  lower  end,  and  in  front  of  the  pos- 
terior roots  of  the  nerves,  may  be  found  another  small  artery,  about  equal  in 
size  to  the  anterior  spinal. 

The  inferior  cerebellar  artery  (profunda  cerebelli, — ^Haller),  the  laigest  of 
the  branches  of  the  vertebral,  arises  near  the  pons,  and  sometimes  from  the 
basilar  artery :  it  turns  backwards  and  outwards,  between  the  hypo-glossal 
and  pneumo-gastric  nerves,  over  the  restiform  body,  and  near  the  side  of  the 
opening  of  the  fourth  ventricle  to  reach  the  under  sur&ce  of  the  cerebellum. 
Here,  running  backwards  between  the  inferior  vermiform  process  and  the 
hemisphere,  it  divides  into  two  branches,  one  of  which  continues  backwards 
to  the  notch  between  the  two  hemispheres  of  the  cerebellum  ;  whilst 
the  other,  turning  outwards,  ramifies  on  the  under  surface  of  the  cerebeUum 
as  far  as  its  outer  border,  over  which  the  ultimate  divisions  of  each  branch 
anastomose  with  those  of  the  superior  cerebellar  arteries.  This  artery  partly 
supplies  the  hemisphere  and  the  vermiform  process,  and  gives  branches  to 
the  choroid  plexus  of  the  fourth  ventricle. 


Varolii. 


Basilar  The  basilar  artery ^  fig.  188,  k^  [plate  87»  fig.  2,]  the  single 

correlpondi  ^^i^^^^l^j  formed  by  the  junction  of  the  right  and  left  vertebrals 
to  pona  in  the  middle  line,  is  so  named  from  its  lying  on  the  basilar 
process  of  the  occipital  bone.  It  extends  from  the  posterior* 
to  the  anterior  border  of  the  pons  Varolii,  beneath  the  median 
groove  of  which  it  lies,  under  cover  of  the  arachnoid.  The 
length  of  this  artery  is  therefore  about  equal  to  the  breadth 
of  the  pons,  at  the  anterior  border  of  which  it  divides  into  two 
terminal  branches,  the  posterior  arteries  of  the  cerebrum. 
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Branchet;  The  basilar  artery  supplies  many  small  branches  to  the  substance  of  the 

to  auditory    pons.    On  each  side  it  also  gives  several  transverse  branches,  one  of  which 
meatus;        accompanies  the  acoustic  nerve  into  the  internal  auditory  meatus  and  laby- 
rinth of  the  car,  and  another  of  more  considerable  size,  the  anterior  cere^ 
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belktr  artery  (cerebelli  inferior  anterior),  which  passes  backwards  along  ant  inf. 
the  fore  part  of  the  eras  cerebelli  to  the  anterior  part  of  the  under  surfece  of  cerebellar, 
the  cerebellum. 

ITie  tuperior  cerebellar  artery,  fig.  138. — The  superior  arteries  of  the  cere-  Supr. 
beUum  arise  so  close  to  the  bifurcation  of  the  basilar,  that  this  artery  is  <»™^^« 
described  by  several  anatomists  as  dividing  into  four  branches.  Each  one 
turns  backwards  and  outwards  immediately  behind  the  third  nerve,  and  en- 
tering the  groove  between  the  pons  Varolii  and  the  cms  cerebri,  turns  round 
the  latter,  close  to  the  fourth  nerve,  to  reach  the  upper  sur&ce  of  the  cere- 
bellum, where  it  divides  into  branches.  Of  these  some  extend  outwards, 
and  one  or  more  backwards  along  the  superior  vermiform  process,  to  reach 
the  circumference  of  the  cerebellum,  where  they  anastomose  with  the 
branches  of  the  inferior  cerebellar  arteries  :  other  branches  run  inwards  to 
supply  the  vermiform  process  and  valve  of  Vieussens,  and  in  part  the  velum 
interpositum — an  extension  of  the  pia  mater  into  the  interior  of  the  brain. 

The  posterior  cerebral  artery,  p,  (posterior  aut  profunda  cerebri, — Haller),   Po«terioi 
is  larger  than  the  preceding  vessel,  and  is  separated  from  it  at  its  origin  ^^ 
by  the  third  nerve,  which  comes  forward  between  the  two  vessels.     It  turns 
backwards  round  the  cms  cerebri,  at  first  parallel  with  the  last-named  vessel, 
and  then  runs  outwards  and  upwards  on  the  under  sur&ce  of  the  posterior 
lobe  of  the  cerebrum,  passing  near  the  posterior  extremity  of  the  corpus 
callosum.     It  divides  beneath  the  posterior  lobe,  into  many  branches,  which 
ramify  upon  its  under,  inner  or  median,  and  outer  surfaces,  and  anastomose 
with  the  other  cerebral  arteries.     Immediately  after  its  origin,  the  posterior 
cerebral  artery  gives  off  numerous  small  parallel  branches,  which  perforate 
the  substance  of  the  brain  between  its  crura,  at  the  point  which  is  called 
from  this  circumstance  the  posterior  perforated  spot  (locus  perforatus).    As 
it  turns  backwards,  a  short  distance  from  its  origin,  this  artery  is  joined  by 
the  posterior  communicating  artery,  or  communicating  artery  of  Willis,  a   Posterior 
branch  of  the  internal  carotid,  and  in  this  way  contributes  as  already  de-  ^??*^""' 
scribed  (p.  495)  to  form  the  circle  of  Willis.    Lastly,  the  posterior  cerebral 
gives  origin  to  a  small  branch,  the  posterior  choroid  (choroidea  posterior),   Post^. 
which  arises  from    it   soon  after  its  junction  with  the  communicating  ^'"*^^^* 
artery,  turns  backwards  over  the  cms  cerebri  and  the  tubercula  quadri- 
gemina,  supplying  these  with  branches  and  ending  in  the  velum  inter- 
positum and  choroid  plexus,  which  enter  the  interior  of  the  brain  beneath 
the  corpus  callosum. 

Peculiarities  of  the  brandies  of  the  vertebral  artery, — In  the  neck,  the   VariouB 
vertebral  artery  has  been  found,  though  very  rarely,  to  give  branches  which   blanches, 
are  usually  derived  from  the  subclavian,  as  the  superior  intercostal  and  the 
inferior  thyroid  [plate  22,  figs.  5,  6]. 

In  two  instances,  the  septum,  formed  by  the  juxtaposition  of  the  vertebral   Basilar, 
arteries  behind  the  basilar,  has  been  observed  by  Dr.  Davy*  to  be  perforated 
by  an  opening  as  large  as  a  probe.    Not  unfrequently  the  interior  of  the 
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basilar  artery  itself  is  traversed  by  a  fibroas  band^  wbieh  is  attached  to  the 
sides  of  the  vessel.  This  band  varies  in  situation  and  dimendons,  and  is 
considered  by  Dr.  Davy  to  be  congenital,  and  not  the  result  of  disease. 

In  one  instance  the  basilar  artery  was  joined  by  a  laige  branch  of  the  in- 
ternal carotid  {ante  p.  496).  f 

The  posterior  cerebral  artery  is  occasionally  given  off  on  one  side  from 
the  internal  carotid  artery  [plate  87,  fig.  4].  Sometimes  a  small  '^  aber- 
rant'* branch  is  connected  with  the  side  of  the  basilar.  Lastly,  the  basilar 
artery  has  been  found  to  be  perforated  by  a  small  foramen,  owing  to  a  partial 
fissuring  of  the  vessel,  along  the  median  line  [fig.  8]. 

THYROID  AXIS. 


Thyroid 
axis 

divides 
into  three 
branches; 

origin; 
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short 
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Thyroid  axis  (inferior  thyroid  artery:  thyreoidea  inferior  ar- 
teria, — Haller). — The  name  "  axis'^  is  applied  to  this  artery  be- 
cause immediately  after  its  origin  it  divides  into  branches,  which 
diverge  in  different  directions,  viz.  the  inferior  or  ascending 
thyroid,  the  transverse  cervical,  and  the  suprascapular.  The 
thyroid  axis  springs  from  the  fore  part  of  the  subclavian  artery 
close  to  the  inner  side  of  the  anterior  scalenus  muscle.  It  U  a 
short  thick  trunk,  and  usually  divides  a  line  or  two  from  its 
origin  into  the  branches  above  named. 

PeeuiiarUiet  of  the  thyroid  axU, — Exceptions  to  the  regular  place  of  origin 
of  the  thyroid  axis  at  the  inner  side  of  the  scalenus  muscle  are  very  rare. 
The  vessel  has,  in  two  cases,  been  found  to  arise  beyond  that  muscle. 

Sometimes  the  thyroid  axis  is  associated  at  its  origin  with  another  branch. 
Thus,  it  gave  origin  to  the  internal  mammary  in  about  one  case  in  twenty ; 
and  once  only,  in  nearly  three  hundred  cases,  to  the  vertebral ;  once  to  the 
superior  intercostal,  and  once  to  the  profunda  cerricis. 

The  deriations  fix>m  the  ordinary  arrangement  of  the  branches  of  the  thy- 
roid artery,  will  be  examined  under  each  branch. 


The  inferior  thyroid  artery  (ramus  thyreoidesd  thyreoideus, 
— Haller.) — This  name  is  by  most  authorities  applied  to  the 
common  trunk  here  recognised  as  the  axis.  The  artery  [plate  16] 
coarse  and  passes  directly  upwards  resting  on  the  longus  colli  muscle,  and, 
^^^'  after  a  short  course,  bends  inwards  and  downwards,  behind  the 
sheath  of  the  laige  cervical  vessels,  and  also  behind  the  sympa- 
thetic nerve  (the  middle  cervical  ganglion  of  which,  when 
present,  often  rests  upon  the  vessel).  The  artery  now  makes 
another  curve  in  the  opposite  direction  to  the  former  one,  and  is 
distributed  to  the  under  surface  of  the  thyroid  body.  Its  branches 
communicate  freely  with  those  of  the  superior  thyroid  artery  (an 


supplies 
thyroid 
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ofTset  from  iLe  external  carotid),  and  with  the  corresponding  body, 
artery  of  the  other  side. 

The  inferior .  thyroid  artery  usually  supplies  a  laryngeal  ^^ 
branch  of  irregular  size,  which  ascends  on  the  trachea  to  the 
back  of  the  larynx,  and  is  distributed  to  the  muscles  and  mu- 
cous membrane  in  that  situation.  It  also  gives  off  tracheal 
branches  which  ramify  over  the  trachea,  upon  which  they  anas- 
tomose below  with  the  bronchial  arteries.  Other  small  branches 
are  supplied  to  the  oesophagus,  and  one  or  more  descend  upon 
the  trachea  into  the  chest. 

Peculiaritiet^The  inferior  thyroid  artery  occasionally  ariees  aa  an  inde-  Peculiar, 
pendent  branch — generally  from  the  subelsTion  artery  [plate  21],  and,  rarely  J:  ™™' 
from  the  common  carotid  [plate  12,  fig.  4]  or  the  vertebral  [plate  22,  fig.  6]*  in  origin. 

This  artery  is  often  smaller  than  usual,  or  it  may  be  entirely  wanting,  on  ^^^ 
one  or  both  sides, — ^the  deficiencies  being  generally  compensated  for  by  an 
enlargement  of  one  or  both  superior  thyroid  arteries  [plate  23,  fig.  3].  On 
the  contrary,  one  or  both  inferior  thyroid  arteries  are  sometimes  larger  than 
usual  when  the  superior  arteries  are  small  [fig.  2],  Instances  have  occurred^  number, 
very  rarely,  however,— of  the  presence  of  two  inferior  thyroid  arteries, 
one  passing  over  the  common  carotid  artery  [plate  23,  fig.  11]. 

In  this  place  may  be  noticed,  in  connexion  with  the  peculiarities  of  the 
inferior  thyroid  arteries,  that  there  is  sometimes  found  an  additional  artery 
for  the  thyroid  body,  which  has  been  named  the  lowest  thyroid  artery  (thy-   Thyroides 
roidea  ima,  of  Neubauer  and  Erdmann).   This  artery  usually  arises  from  the  ^  ^ 
innominate  trunk,  [plate  23,  figs.  7,  8,  9,]  but  in  rare  instances  has  been      ^    °^' 
observed  to  come  from  the  right  common  carotid  artery  \&!g,  10],  or  from 
the  aorta  itself  [plate  7,  fig.  9].     It  is  of  very  different  size,  in  different 
cases,  and  compensates  in  various  degrees  for  deficiencies  or  absence  of  the 
other  thyroid  arteries  [plate  23^  figs.  7,  8,  9].     This  unusual  thyroid  artery  takes  place 
ascends  to  its  destination  in  front  of  the  trachea,  and  its  existence  would  ^  ^^®' 
therefore  complicate  the  operation  of  tracheotomy.  ^^ 

The  ascending  cervtca/ artery  (ramus  thyreoidesB  adscendens,— Haller).  At  Ascending 
the  point  where  the  inferior  thyroid,  changing  its  direction,  turns  inwards  cervical 
behind  the  carotid  artery,  a  small  branch  thus  named  arises  from  it  and  ''^^^' 
proceeds  upwards,  close  to  the  phrenic  nerve,  on  the  line  of  separation 
between  the  scalenus  anticus  and  rectus  anticusmigor,  giving  branches  (mus-  supplies 
cular)  to  these  muscles,  and  a  few  which  pass  transversely  outwards  across  ™u<cles 
the  neck.    These  muscular  branches  communicate  with  others  sent  outwards  ^^^jiL^^" 
frx>m  the  vertebral  artery.     To  the  spinal  canal  the  ascending  cervical  artery 
sends  one  or  two  branches  (spinal  branches)  which  enter  the  intervertebral 
foramina  along  the  cervical  nerves,  and  assist  in  supplying  the  bodies  of  the 
vertebra,  the  spinal  cord,  and  its  membranes  [plate  87]. 

Peculiarities. — The  ascending  cervical  artery  is  occasionally  derived  from  Peculiar, 
the  subclavian  artery  [plate  21,  fig.  5]  or  from  one  of  the  branches  of  that 
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vessel,  as  from  the  transverse  cervical,  or  die  Bupra^scapolar,  or  from  the 
trunk  comiDon  to  those  two  arteries. 

It  is  sometimes  much  larger  than  usual,  and  takes  the  place  of  the  oc- 
cipital artery,  a  branch  of  the  external  carotid,  [plate  24,  fig.  3].  A 
branch  of  the  ascending  cervical  not  unfrequently  compensates  for  a  small 
profunda  cervicis  artery  [plate  25,  Ag,  3]. 
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8UPRASCAPULAB  AKTERT. 

Supra  Bcap.;  The  Suprascapular  artery  (ramus  tiuns versus  scapularis, — 
Haller),  a  smaller  yessel  than  the  succeeding  branch,  the  trans- 
verse cervical,  arises  almost  constantly  from  the  thyroid  axis,  and 
runs  from  within  outwards  deeply  at  the  root  of  the  neck 
[plate  16].  At  first  it  descends  obliquely  towards  the  clavi* 
cle,  resting  upon  the  scalenus  anticus,  and  covered  by  the  stemo- 
mastoid  muscle;  then  crosses  the  subclavian  artery,  and  con- 
tinues transversely  outwards  behind  and  parallel  with  the  clavi- 
cle and  subclavius  muscle,  and  below  the  posterior  belly  of  the 
omo-hyoid  muscle.     At  the  outer  side  of  the  neck,  this  artery 

to  scapula  approaches  the  upper  margin  of  the  scapula;  and  here,  under 
cover  of  the  trapezius  muscle,  it  runs  downwards  with  the 
suprascapular  nerve  towards  the  notch  at  the  root  of  the  cora- 
coid  process  in  the  upper  border  of  the  scapula.  At  this 
point  the  nerve  usually  passes  beneath  the  ligament  stretch- 
ed across  the  notch,  whilst  the  artery  turns  over  it  to  enter 
the  supraspinous  fossa ;  where,  lying  close  to  the  bone,  it  gives 
off  branches  which  ramify  in  the  supraspinous  fossa,  beneath 
thej  supraspinatus  muscle,  and  sends  a  small  communicating 
branch  into  the  subscapular  fossa. 

Peculiarities, — The  suprascapular  artery  has  in  some  cases  been  observed 
to  spring  directly  from  the  subclavian,  or  to  arise  from  that  vessel  by  a 
common  trunk  with  the  transverse  cervical,  or  more  rarely  with  the  inter- 
nal mammary  [plate  24,  fig.  6].  It  has  been  even  found  to  proceed  from 
the  axillary  artery,  [fig.  7,]  and  from  the  subscapular  branch  of  tliat  vessel 
[plate  25,  fig.  1]. 

Branches, — ^At  the  root  of  the  neck,  whilst  under  cover  of 
the  stemo-mastoid,  the  suprascapular  artery  gives  off  a  small 
branch  which  runs  inwards  through  the  attachment  of  that 
muscle,  and  supplies  it.  In  its  course  across  the  neck,  the 
artery  sends  small  unnamed  bmnches  to  the  adjacent  muscles. 

'^™uk]  ^^  ^^  gi^^  <^  suffra-acromial  branch,  which  passes  obliquely  downwards 
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through  the  attachment  of  the  trapezius  to  reach  the  cutaneous  surface  of  the 
acromion,  on  which  it  ramifies,  anastomosing  with  ofifisets  from  the  acromial 
thoracic  artery. 

As  the  artery  passes  over  the  notch  of  the  scapula,  a  small  hranch  arises  in  sabscap. 
from  it,  and  turns  forwards  over  the  neck  of  the  hone  to  enter  the  suhscapu-  &•»; 
lar  fossa,  where  it  ramifies  beneath  the  subscapular  muscle,  and  anastomoses 
with  the  posterior  scapular  and  subscapular  arteries  [plate  29,  &g,  2].  After  on  doranui 
having  given  off  this  branch,  the  artery  enters  the  supraspinous  fossa  and  '<^^"'- 
ramifies  between  the  bone  and  the  supraspinatus  muscle,  to  which  it  is 
chiefly  distributed  [plate  19]. 

The  suprascapular  artery  also  supplies  branches  to  the  bone  and  to  the   Infia- 
shoulder-joint ;  and  sends  downwards  a  communicating  branch,  which  de-  "P*"®*"  "'^• 
scends  close  upon  the  neck  of  the  scapula,  between  the  glenoid  cavity  and 
the  spine  of  that  bone  and  beneath  the  acromion  process,  in  order  to  reach 
the  infraspinous  fossa,  and  join  with  the  dorsal  branch  of  the  subscapular 
artery. 

TRANSVERSE  CERVICAL  ARTERY. 

The  transverse  cervical  artery^  the  third  branch  of  the  thy- 
roid axis,  passes  outwards  a  short  distance  above  the  clavicle,  and  oerric^^^*^ 
therefore  higher  than  the  suprascapular  artery.      It  crosses  over  artery; 
the  scaleni  muscles,  and  the  brachial  nerves, — sometimes  passing 
through  the  divisions  of  the  latter.    Beneath  the  anterior  maigin 
of  the  trapezius,  and  near  the  outer  edge  of  the  levator  anguli 
scapulse,  it  divides  into  two  branches,  the  superficial  cervical,  and 
the  posterior  scapular.     The  transverse  cervical  artery  lies  deeply  ?*J^J**" 
in  its  entire   course ;  being  covered  by  (besides  the  platysma 
and   the  iascia)  the    stemo-mastoid,  the  omo-hyoid,  and  the 
trapezius    muscles.      Its  terminal   branches  are   the  two^  fol- 
lowing : — 

The  superficial  cervical  (superficialis  cervicis)  ascends  beneath  the  anterior 
border  of  the  trapezius,  and  distributes  branches  to  the  trapezius,  levator   Saperficial 
anguli  scapulse,  and  sterno-mastoid  muscles,  as  well  as  to  the  cervical  glands  c^vi<^* 
and  the  integuments  in  the  interval  between  those  muscles. 

The  descending  or  posterior  scap§tlar  branch,  fig.  140,  fr,  which  may  be 
considered  the  continuation  of  the  transverse  cervical,  passes  backwards  to  Posterior 
the  posterior  angle  of  the  scapula  under  cover  of  the  levator  anguli  scapuls,  ««P"1«'' 
and  then  changing  its  direction,  runs  downwards  beneath  the  rhomboidei 
muscles  and  the  base  of  the  scapula,  as  far  as  the  inferior  angle  of  that  bone. 
It  anastomoses  freely  on  both  sides  of  the  scapula  with  the  divisions  of  the 
suprascapular  and  the  subscapular  arteries ;  and  supplies  branches  to  the 
rhomboidei,  serratus  magnus,  and  latissimus  dorsi,  communicating  at  the 
same  time  with  the  posterior  muscular  branches  of  some  of  the  intercostal 
arteries  [pi.  19,  29]. 
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The  firequent  varieties  which  occur  in  the  arrapgemeut  of  the  traoiTerBe 
cervical  artery  and  its  two  branches,  have  occasioned  than  to  be  very  differ- 
ently described  and  named  by  different  anatomists. 

The  condition  above  noticed  is  that  most  commonly  met  with — ^viz.,  that 
the  transverse  cervical  artery  is  the  third  branch  given  off  by  the  thyroid 
axis,  and  divides  near  the  levator  anguli  scapulse  into  the  superficial  cervi- 
cal and  the  posterior  scapular  arteries. 

In  a  number  of  cases,  however,  so  great  as  to  have  been  regarded  by  some 
as  representing  the  ordinary  condition,  the  superfiaal  cervical  portion  of  the 
artery  only  is  derived  from  the  thyroid  axis,  whilst  the  posterior  tcapuhr 
arises  as  a  separate  vessel  from  the  subclavian  artery,  most  commonly 
beyond  the  scalenus  muscle  [plate  1,  and  16]. 

In  a  third  class  of  cases  not  nearly  so  common,  the  vessel  derived  from 
the  ^yroid  axis  is  very  small,  and  represents  only  in  part  the  supezficial  cer- 
vical artery ;  whilst  a  large  vessel  arising  from  &e  third  part  of  the  subcla- 
vian divides  near  the  levator  anguli  scapuln  into  two  branches,  of  which  one 
ascends  and  represents  the  remaining  and  larger  portion  of  the  superficial 
cervical  artery,  whilst  the  other  forms  the  posterior  scapular  [plates  3, 19]. 

The  transverse  cervical  artery  is  sometimes  derived  directly  from  the  sub- 
clavian, or  it  arises  from  that  vessel  in  common  with  the  suprsrscapular,  or 
occasionally  with  that  and  the  internal  mammary  artery  also.  When  the 
trausverse  cervical  artery  arises  separately  from  the  subclavian  artery,  its 
place  of  origin  may  be  beneath  or  even  beyond  that  muscle.  The  transverse 
cervical  artery  sometimes  gives  off  the  ascending  cervical. 

When  the  nqterficial  cervical  is  separated  from  the  posterior  scapular,  it 
sometimes  arises  from  other  sources  than  the  thyroid  axis,  as  from  the 
suprascapular,  or  the  subclavian. 

The  poiterior  tcapular  was  observed,  when  derived  from  the  subclavian  as 
a  separate  branch,  (a  very  common  arrangement,  it  will  be  remembered,)  to 
take  its  origin  beyond  the  scalenus  in  more  than  two- thirds  of  a  considerable 
number  of  cases,  and,  in  less  than  one-third,  beneath  that  muscle  ;  in  one 
case  only  did  it  arise  to  the  inner  side  of  the  muscle. 


INT£&NAL  MAMMABT  ARTEBT. 


Internal 
mammary; 

behind 
cartilages 
of  ribt; 


The  internal  mammary  artery,  remarkable  for  its  length  and 
the  number  of  its  branches,  arises  from  the  under  side  of  the 
subclavian,  opposite  to  the  thyroid  axis.  It  runs  forwards  and 
downwards  behind  the  clavicle,  to  reach  the  inner  surface  of  the 
cartilage  of  the  first  rib,  lying  between  it  and  the  sac  of  the 
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pleara ;  from  this  point  it  inclines  a  little  inwards  for  a  short 
space,  and  then  descends  vertically  behind  the  costal  cartilages, 
a  short  distance  from  the  border  of  the  sternum,  as  far  as  to  the 
interval  between  the  sixth  and  seventh  costal  cartilages,  where 
the  internal  mammary  artery  is  considered  to  end,  by  dividing 
into  two  branches.  One  of  the  branches  into  which  the  artery  *J^° . 
divides  (mnsculo-phrenic)  inclines  outwards,  along  the  margin  bmnches. 
of  the  thorax ;  whilst  the  other,  under  the  name  superior  epi- 
gastric, continues  in  the  original  direction  of  the  trunk,  on- 
wards to  the  abdomen. 

Covered  at  its  origin,  like  the  other  laige  branches  of  the  Conr 
subclavian  artery,  by  the  internal  jugular  vein,  the  internal  mam-  ***"*'"» 
mary  soon  passes  behind  the  subclavian  vein,  and  is  crossed  in 
front  by  the  phrenic  nerve  which  is  between  the  vein  and  the 
artery.*     In  the  chest  it  has  at  first  the  costal  cartilages  and  the 
internal  intercostal  muscles  before,  and  the  pleura  behind  ;   but 
lower  down   it  lies  between   the  cartilages  and   the  triangu- 
laris stemi  muscle — ^the  muscle  separating  the  vessel  from  the 
pleura.— -This  artery  has  two  companion  veins,  which,  how-  reinB; 
ever,  are  united  into  a  single  venous  trunk  at  the  upper  part  of 
the  chest. 

Peeuliaritiii, — The  internal  mammary  is  occasionally  found  connected  at   Peculi- 
its  origin  with  the  thyroid  axis,  or  with  the  scapular  arteries— these  being  aritiei  in 
detached  from  the  thyroid.    It  occasionally  springs  from  the  second  or  third   °"^' 
part  of  the  subclavian  artery  (the  latter  being  the  more  frequent  position  of 
the  two)  [plate  21,  figs.  6,  7].    The  internal  mammary  is  very  rarely  trans- 
ferred away  from  the  subclavian  to  another  artery.     The  axillary  [plate  24, 
fig.  4],  the  innominate,t  and  the  aorta,  [plate  7,  fig.  12],  have  been  found  to 
give  origin  to  it.    Of  each  of  the  last  two  changes  but  a  single  example  has 
been  recorded. 

BRANCHES  OF  THE  INTERNAL  MAMMARY  ARTERY. 

The   branches   of  this  long  artery  are  numerous,  and  are  Blanches, 
chiefly  distributed  to  the  walls  of  the  chest  and  abdomen. 

The  superior  phrenic  or  comes  nervi  phrenicif  a  very  slender  branch,  arises   Oomes 
high  in  the  chest,  and  descends  with  the  phrenic  nerve  (as  its  name  implies),  nervi 
between  the  pleura  and  the  pericardium,  to  the  diaphragm,  in  which  it  is  pli'Biua. 

*  The  nerve  has  been  observed  in  front  of  the  vein  [plate  25,  fig.  6]. 
t  Erdmann,  loc.  citat,  p.  37. 
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distributed,  anastomosing  with  the  other  phrenic  branches  derived  finom  the 
musculo-phrenic  division  of  the  internal  mammary  artery,  and  with  the 
inferior  phrenic  arteries  which  come  from  the  abdominal  aorta. 

The  mediastitial  or  thymic  branches,  of  very  small  size,  ramify  in  the  cel> 
lular  tissue  of  the  anterior  mediastinum,  and  supply  the  remains  of  the 
thymus  body,  which,  when  in  full  development,  receives  its  principal 
branches  from  the  internal  mammary  artery.  Pericardiac  branches  are 
given  off  directly  to  the  upper  part  of  the  pericardium,  the  lower  part 
of  which  receives  some  from  the  musculo-phrenic  division.  Branches, 
named  ttemal,  are  also  supplied  to  the  triangularis  stem!  muscle  and  to  both 
surfaces  of  the  sternum. 

The  anterior  intercostal  arterietj  two  in  each  space,  arise  from  the  internal 
mammary  either  separately  or  by  a  trunk  common  to  the  two,  w^hich  soon 
divides.  The  arteries  pass  outwards,  at  first  between  the  pleura  and  the  in- 
ternal intercostal  muscles,  and  afterwards  between  the  two  layers  of  inter- 
costal muscles ;  they  lie  one  near  the  upper,  and  one  near  the  lower  rib  in 
each  of  the  upper  five  or  six  intercostal  spaces^  and  inosculate  with  the  cor- 
responding intercostal  branches  derived  from  the  aortic  intercostals.  These 
branches  supply  the  intercostal  and  pectoral  muscles,  and  give  some  o&ets 
to  the  mamma  and  integument. 

The  anterior  or  perforating  branches,  pass  forwards  from  the  internal 
mammary  artery  through  from  four  to  six  intercostal  spaces,  and  turning 
outwards  ramify  partly  in  the  pectoralis  major,  and  partly  in  the  in- 
tegument on  the  front  of  the  chest.  Some  of  these  perforating  branches 
(those  placed  nearest  to  the  organ)  supply  the  mammary  gland,  and  in  the 
female  they  are  of  comparatively  large  size,  especially  during  lactation ; 
and  some  offsets  ramify  on  the  sternum  and  on  the  articulations  of  that  bone 
with  the  cartilages  of  the  ribs. 

The  mmculo-phrenic  artery,  the  outer  of  the  two  branches  into  which  the 
internal  mammary  artery  divides,  inclines  downwards  and  outwards  behind 
the  cartilages  of  the  false  ribs,  perforating  the  attachment  of  the  diaphragm 
at  the  eighth  or  ninth  rib,  and  becoming -gradually  reduced  in  size  as  it 
reaches  the  last  intercostal  space.  It  gives  branches  backwards  into  the 
diaphragm  ;  others,  which  pass  outwards  to  form  the  anterior  intercostals  of 
each  space,  and  are  disposed  precisely  like  those  which  are  derived  higher  up 
from  the  internal  mammary  itself ;  and  some  which  descend  into  the  ab- 
dominal muscles.  Each  of  these  sets  of  branches  anastomose  with  those 
derived  from  other  sources  and  distributed  to  the  same  parts. 

The  superior  epigastric  artery,  the  abdominal  division  of  the  internal  mam- 
mary, continues  in  the  direction  of  that  artery,  and  descends  behind  the 
seventh  costal  cartilage  to  gain  the  wall  of  the  abdomen,  in  which  it 
lies  behind  the  rectus,  between  the  muscle  and  its  sheath.  From  this  artery, 
branches  are  furnished  to  the  upper  part  of  the  rectus,  and  anastomose 
with  the  ascending  ramifications  of  the  epigastric  artery,  a  branch  of  the  ex- 
ternal iliac.  Small  vessels  are  likewise  supplied  to  the  broad  muscles  of  the 
belly,  and  to  the  skin ;  some  are  distributed  to  the  diaphragm,  and  one 
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runs  forwards  upon  the  side  and  front  of  the  xiphoid  cartilage,  where  it  anas- 
tomoses with  that  of  the  opposite  side. 

Unutual  (roncAcs.  —  The  internal  mammary  artery  occasionally  gives 
origin  to  the  supra-scapular  [plate  24,  fig.  6] ;  or  furnishes  a  hronchial 
artery  [fig.  5].  An  unusual  branch  has  also  been  observed  descending 
vertically  from  the  artery  at  the  side  of  the  thorax,  and  crossing  the  middle 
of  a  few  of  the  ribs,  on  their  inner  surface,  in  contact  with  the  pleura. 

SUPERIOR  INTERCOSTAL  ARTERY. 

The  superior  intercostal  artery  generally  arises  from  the  Superior 
upper  and  back  part  of  the  subclavian,  under  the  anterior  sea-  g^y^ 
lenus  muscle  on  the  right  side  and  immediately  at  the  inner  side  profunda 
of  the  muscle  on  the  left  side.     Taking  its  course  backwards,  it 
speedily  gives  off  the  deep  cervical  branch  (profunda  cervicis), 
and  bends  backwards  and  downwards  in  front  of  the  neck  of  the  dcBccnds 
first,  or  first  two  ribs,  and  ends  in  the  first  or  second  intercostal  two  spaces, 
space.     On  the  neck  of  the  first  rib,  the  artery  is  situated  on 
the  outer  side  of  the  first  dorsal  ganglion  of  the  sympathetic 
nerve.     In  the  first  intercostal  space  the  superior  intercostal 
artery  gives  an  intercostal  branch  similar  in   course  and  distri-  supplies 
bution  to  the  aortic  intercostals ;  in  the  second  intercostal  space,  ^^'^^ 
the  branch  usually  joins  with  one  from  the  first  aortic  inter- 
costal.    The  intercostal  vessel  sends  backwards  a  small  offset  to  and  some 
the  posterior  spinal  muscles,  and  also  a  small  one  through  the  moKies 
corresponding  intervertebral  foramen  to  the  spinal  cord  and  its  ^^  ^^i 
membranes. 

Peculiar'Uiet. — The  place  of  origin  of  the  superior  intercostal  artery  is  oc-   Place  of 

casionally  moved  to  the  inner  side  of  the  scalenus  anticus  on  the  right  side.   ^"8*^ 

.  •       .  Yiinous  * 

At  the  left  side  it  has  that  position  in  a  majority  of  cases ;  but  is  never,  as  * 

far  as  our  observation  extends,  moved  in  the  opposite  direction — to  the  outer 
side  of  the  muscle.  It  has  been  found,  very  rarely,  however,  to  proceed  from 
the  vertebral  artery,  or  from  the  thyroid  axis.  In  a  few  instances  the  inter-  unusual 
costal  artery  was  observed  to  pass  between  the  necks  of  one  or  two  ribs  and  course, 
the  corresponding  transverse  processes  of  the  dorsal  vertebra ;  and  in  one 
case,  after  arising  from  the  vertebral  artery,  it  descended  through  the  fora- 
men in  the  transverse  process  of  the  last  cervical  vertebra,  and  then  con- 
tinued, as  in  the  cases  just  mentioned,  between  the  necks  of  the  ribs  and  the 
contiguous  transverse  processes  of  the  vertebra  of  the  back  [plate  22,  fig.  6]. 
This  intercostal  artery  is  sometimes,  though  very  rarely,  wanting. 
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The  deep  cervical  branch  (profunda  cervicis)  [plate  18,  fig.  1  ] 
often  described  as  a  separate  branch  firom  the  subclavian,  arises  in 
most  cases  (13  out  of  14)  from  the  superior  intercostal.    Resem- 
bling the  posterior  branch  of  an  aortic  intercostal  artery,  it  ge- 
nerally passes  backwards  in  the  interval  between  the  transverse 
process  of  the  last  cervical  vertebra  and  the  first  rib,  to  reach  the 
posterior  aspect  of  the  neck.     Here  it  ascends  in  the  interval 
between  the  transverse  and  spinous  processes,  as  high  as  the 
second  vertebra,  under  cover  of  the  complexus  muscle,  between 
it  and  the  semi-spinalis  colli.     To  these  and  other  contiguous 
muscles  it  furnishes  ramifications.     Some  of  the  branches  com- 
municate with  those  given  outwards  by  the  vertebral  artery, 
whilst  others  ascend  to  anastomose   with  the  cervical  branch 
(princeps  cervicis)  of  the  occipital  artery. 

Peculiaritki, — The  deep  cervical  artery  occasionally  takes  its  course  back- 
wards between  the  last  two  cervical  vertebm.  In  several  instances  among 
a  large  number  in  which  the  condition  of  this  artery  was  noted,  it  was  ob- 
served to  arise  from  the  intercostal  within  the  thorax,  and  to  proceed  back- 
wards below  the  first  rib  and  the  transverse  process  supporting  it ;  and  eren, 
but  with  much  less  frequency,  below  the  second  rib  and  transverse  process 
[plate  25,  fig.  2].  It  has  likewise  been  seen  between  the  rib  and  transverse 
process  in  passing  backwards. 

The  place  of  origin  is  occasionally  changed.  In  one  case  in  twenty  the 
deep  cerrical  arose  from  the  subclavian,  either  beneath  the  anterior  scalenus 
muscle  or  at  its  inner  side  ;  and,  in  a  small  number  of  cases,  the  posterior 
scapular  artery  was  the  source  from  which  it  was  derived. 

The  deep  artery  of  the  neck  is  not  unfrequently  small,  the  deficiency  be- 
ing compensated  for  by  an  additional  branch.  In  most  cases,  this  supple- 
mentary artery  was  observed  to  take  origin  from  the  ascending  cervical 
(a  branch  of  the  inferior  thyroid)  which  turned  backwards  beneath  the  trans- 
verse process  of  the  third  cervical  vertebra,  and  supplied  the  defect  at  the 
upper  part  of  the  neck  [plate  25,  fig.  3].  This  additional  artery  has 
likewise  been  seen  to  arise  from  the  superior  intercostal  (as  well  as  the 
ordinary  profunda);  and  more  rarely  from  the  posterior  scapular,  or  the  in- 
ferior thyroid. 
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AXILLARY  ARTERT. 

The  axillary  artery  [plate  26],  that  part  of  the  artery  of  the  The 
upper  limb  nvhich  intervenes  between  the  sub-clavian  and  the  ^^fJ 
brachial  portions,  lies  obliquely  upon  the  upper  and  lateral  part  its  extent; 
of  the  thorax,  extending  from  the  outer  border  of  the  first  rib 
to  the  lower  margin  of  the  tendons  of  the  ktissimus  dorsi  and 
teres   major  muscles.      In  this  course  it  passes   through    the  direction 
axilla  or  axillary  space,  and  its  direction  varies  with  the  posi-  ^^^ 
tion  of  the  limb :  when  the  arm  hangs  freely  by  the  side,  the 
vessel  describes  a  curve  having  its  concavity  towards  the  chest ; 
when  the  arm  is  at  right  angles  with  the  trunk,  the  vessel  is 
nearly  straight,  and  if  the  limb  be  still  more  elevated,  the  con- 
cavity of  the  curve  described  by  the  vessel  is  directed  upwards. 

This  artery  is  deeply  seated,  except  towards  its  termination,  Position  to 
near  the  floor  or  base  of  the  axillary  space,  where  it  approaches 
the  sur&ce,  and  on  the  inner  side  is  covered  only  by  the  skin 
and  fascia;  and  here  (in  the  armpit)  the  flow  of  blood  through 
the  artery  may  be  controlled  with  the  finger.  In  order  to  stop 
the  circulation,  the  pressure  should  be  directed  outwards,  as  the 
vessel,  after  leaving  the  thorax,  where  it  is  close  to  the  second  to  nob. 
rib,  lies  to  the  inner  side  of  the  humerus. 

In  front,  the  axillary  artery  is  covered,  after  having  passed  immediate 
below  the  clavicle,  by  the  pectoral  muscles,  (the  greater  pectoral  <^®'^""»*>"** 
muscle  lying  over  it  in  the  whole  of  its  course,  and  the  smaller 
muscle  crossing  over  the  middle  of  the  vessel)  and   beneath 
those  muscles  by  the  costo-coracoid  membrane  with  the  thin 
fascia  continued  from  it,  and  by  the  subclavius  muscle.     On 
the  side   of  the  chest   the  vessel   is   immediately  in   contact 
with   the  serratus   magnus,  which  is    to  its  inner  side ;    and 
after  reaching  the  arm,  it  rests  against  the  subscapular  muscle, 
the  latissimus  dorsi,  and  teres  major,   (the  muscles  being  be- 
hind the  vessel)  ;   and  has  before  it,  and  to  the  outer  side,  the 
coraco-brachialis  muscle.     Towards  its  lower  end  the  artery  is  Artery  is 
covered,  on  its  inner  side,  only  by  the  integument  and  fascia,  ex-  ^^i^^^^® 
elusive  of  the  vein  and  nerves,  the  position  of  which  is  now  to  end. 
come  under  consideration. 

The  axillary  vein  [plates  27,  28]  lies  in  a  great  measure  in  Axillary 
front  of  the  artery  with  an  inclination  to  the  inner  or  thoracic  artery. 
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side.  The  vein  is  immediately  in  contact  with  the  fascia  con- 
tinued from  the  costo-coiacoid  membiane  over  the  vessels  and 
nerves ;  the  fescia  is,  in  fiict^  adherent  to  it.  Two  small  veins 
in  some  instances  run  along  the  sur&ce  of  the  artery  in  the 
manner  of  ven»  comites.  The  cephalic  vein  [plate  27]  crosses 
over  the  artery  near  its  upper  end  to  terminate  in  the  axillary 
vein ;  and  some  veins  from  the  neighbouring  muscles  will  likewise 
be  found  crossing  it  in  the  same  way. 

Nerves. — At  the  upper  part  of  the  axilla  the  brachial  nerves 
lie  to  the  outer  side  of  the  artery;  about  the  middle  of  the 
plexus  nir-  space  the  plexus  of  nerves  surrounds  the  artery,  the  roots  of  the 
median  nerve  crossing  before  the  vessel,  and  immediately  in  contact 
with  it.  Below  this,  the  nerves  emanating  from  the  plexus  are 
placed  at  different  sides  of  the  artery,  and  the  position  they  bear 
to  the  vessel  may  be  stated  as  follows,  viz.  behind  it,  the  circum- 
flex and  musculo-spiral ;  to  its  inner  side,  the  ulnar  and  two 
internal  cutaneous ;  to  the  outer  side,  the  external  cutaneous 
and  median.  The  external  cutaneous  and  the  circumflex  nerves 
leave  the  artery  in  the  axilla,  and  at  the  lower  part  of  the  space 
or  in  the  arm-pit  the  median  nerve  is  commonly  before  the  vessel ; 
and  in  an  operation,  that  nerve  would  serve  as  a  guide  to  the  po- 
sition of  the  artery.  It  might  be  distinguished  from  the  other 
large  nerves  (ulnar  and  musculo-spiral)  by  the  circumstance  of 
its  being  the  nearest  to  the  pectoral  muscle. 
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THE    AXILLARY    SPACE. 

^^]]y.  The  axiUa  or  axiUary  ipace  [plates  27,  28],  through  which  the  artery 

space;  passes,  is  somewhat  of  a  pyramidal  form,  the  summit  or  apex  being  above, 

at  the  interval  between  the  insertions  of  the  scaleni  muscles,  and  the  base 

below,  closed  in  by  the  layer   of  fascia  stretched  across  between  the 

lower  borders  of  the  pectoralis  major  and  latissimus  dorsi  muscles.*     This 

its  bound-     space  is  bounded  in  front  by  the  pectoralis  major  and  pectoralis  minor,  the 

arieB ;  latter  forming  only  a  narrow  part  of  the  anterior  wall,  which  is  completed 

above  and  below  it  by  the  pectoralis  mi^or.    The  posterior  boundary  is 

formed  by  portions  of  the  latissimus  dorsi,  teres  m^jor,  and  sub-scapular 

muscles.    On  the  inner  side,  the  space  is  bounded  by  the  serratus  magnus, 

which  is  spread  over  the  side  of  the  thorax ;  and  on  the  outer  side  by  the 

subscapular,  the  coraco-brachialis  and  biceps  muscles,  which  lie  on  the  hu- 


*  The  lower  part  of  the  axilla  is  sometimes  crossed  by  a  band  of  muscu- 
lar fibres.    See  p.  295. 
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menu.  The  anterior  and  posterior  bonndaries  are  at  a  oonaiderable  distance 
from  each  other  upon  the  thorai,  but  they  converge  towards  the  arm,  so 
that  the  axilla  becomes  oarrower  in  that  direction. 

Through  the  space  thus  circumscribed,  the  Bxillary  artery,  accompanied  by   Parti 
the  axillary  vein  and  the  brachial  plexus  of  nerves,  and  inveBted  with  a  thin    '"  ^'""^ 
feseia,  extends,  from  apex  to  base,  along  the  outer  and  narrower  side  of  the  P"""""  "' 
■silla,  and  is  placed  nearer  to  the  anterior  than  the  posterior  wall.     At  the   nerrei, 
fbre-part  of  the  axiUa,  in  contact  with  the  pectoral  muscles,  lie  the  thoracic  gUndi, 
branches  of  the  main  vessel ;  at  the  back  part  is  tlie  large  subscapular  bmnch  ; 
and  it  is  only  at  the  inner  side,  towards  the  thorax,  that  large  blood  vessels 
do  not  occur.     In  the  space  are  contained,  besides  the  axillary  vessels  and 
the  large  nerves,  a  considerable  number  of  lymphatic  glands  and  also  much 
loose  cellular  membrane  which  &cilitates  the  movements  of  the  scapula 
and  its  muscles  on  the  side  of  the  chest. 

PECULIARITIES    IN    THE    AXILLARY  ARTKBY — THR    TRUNK. 

The  most  important  peculiarity  in  the  . 

Fig.  139.'  trank  of  this  vessel,  consists  in  its  giving   ^j,  ^f 

off  n  much  larger  branch  tlian  usual, — an   axillary; 
'  arrangement  which  has  t>cen  observed  in   ff^eieiuier, 

one  case  in  every  ten  [op.  cit.  p.  226  & 
seq.]      In  one  set  of  cases,   this   large   an  artary  of 
branch  farmed  one  of  the  arteries  of  the   fore-ann  ; 
fore-arm  ;    most    frequently  the   radial 
,'  :    (about  1  in  33),  sometimes  the  ulnar  (1 

j  in  72),  and,  rarely,  the  interosaeous  artery 

I  '     (1  in  606).     In  another  set  of  cases,  the 

I  large  branch  gave  origin  to  the  mibseapu-   or  laip^ 

':  lar,  the  two  circumflex,  and  the  two  pro-   muscular 

!  fmida  arteries  of  the  arm ;  but  sometimes  '^'''■ 

only  one  of  the  eireumflei,  or  again, 
only  one  of  the  deep  humeral  arteries 
arose  from  the  common  tnmk.  Id  this 
second  clasB  of  oases  the  divisions  of  the 
brachial  plexus  sumniDd  the  common  trunk 
of  the  braDches  instead  of  the  main  vessel 
[plate  30,  fig.  S]. 

BRANCHES     OF      THE      AXILLARY 
ARTERY. 

The  axillorj  artery,  fig.  1S9,  a,  Btancfaea  ot 

*  The  axillary  and  brachial  arteries  tre  shown  with  the  shoulder  and  ami 
separated   from  the  trunk  of  the  body.     1.  Bnbscapularis.   "    '     -    ' 
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gfivcs  off  several  branches,  which  sapplj  the  neighbotiring  strac- 
tures.  They  consist  of  the  branches  farnished  to  the  muscles 
on  the  chest  (external  thoracic)  ;  a  large  branch  to  the  shoulder 
(subscapular) ;  and  two  to  the  upper  part  of  the  arm  (anterior 
circumflex  and  posterior  circumflex).  The  branches  are  not  con- 
stant in  their  number,  size,  or  mode  of  origin. 

External  thoracic   branches These  branches    [plate  26] 

vary  much  in  number ;  but,  after  the  method  of  Haller,*  four 
are  usually  described. 

The  superior  thoracic  artery  (thoracica  suprema:  prima — Haller),  a  branch 
of  inconsiderable  size,  a,  arises  just  above  the  border  of  the  pectoralis  minor, 
from  the  axillary  artery  itself,  or,  perhaps,  as  frequently  from  its  next  branch, 
the  acromial  thoracic.  It  inclines  forwards  and  inwards,  getting  between  the 
pectoral  muscles,  to  which  it  is  distributed  ;  some  of  its  branches  anastomose 
with  those  of  the  internal  mammary  and  intercostal  arteries  in  the  first  and 
second  intercostal  spaces. 

The  acromial'thoracic  artery  (ar.  thoracica  humeraria  :  acromialis— Hal- 
ler) b,  arises  from  the  fore  part  of  the  axillary  artery,  being  rather  a  laige, 
and  by  far  the  most  constant  of  the  thoracic  branches.  It  projects  forwards 
at  the  upper  border  of  the  pectoralis  minor,  and  soon  divides  into  branches, 
which  take  opposite  directions.  One  set  inclines  inwards  to  the  thorax,  and 
the  other  outwards  to  the  acromion,  whence  the  vessel  derives  its  name. 
The  thoracic  branches  are  two  or  three  in  number,  and  are  distributed  to 
the  serratus  magnus  and  pectoral  muscles,  their  extreme  ramifications  com- 
municating with  those  of  the  other  thoracic  branches,  as  well  as  with  the  in- 
tercostal branches  of  the  internal  mammary  artery.  The  acromial  branches 
incline  outwards,  and  subdivide  into  a  descending  and  transverse  set.  The 
latter  proceed  towards  the  acromion,  and  are  distributed  partly  to  the  deltoid 
muscle ;  whilst  others,  upon  the  upper  surface  of  that  process,  maintain  an 
anastomosis  with  branches  of  the  suprascapular  and  posterior  circumflex 
arteries.  A  descending  branch  passes  down  in  the  interval  between  the 
pectoralis  major  and  deltoid,  accompanying  the  cephalic  vein  and  ramifying 
in  both  muscles  [plate  26]. 

The  long  thoracic  artery  (thoracica  altera  major  sive  longior, — Haller),  c, 
is  directed  downwards  and  inwards,  along  the  lower  border  of  the  pectoralis 
minor,  and  is  distributed  to  the  mamma,  (hence  it  has  been  called  external 
tnammary,)  to  the  serratus  and  pectoral  muscles,  and  anastomoses  with  the 


dorsi  with  teres  major.  3.  Coraco-brachialis.  4.  Biceps.  5.  Triceps,  its 
long  head ;  and  6,  its  short  head. — Arteries :  a.  Axillary,  b.  Brachial. 
a,  6,  c,  d.  External  thoracic  branches,  e.  Subscapular,  and  /I  its  dorsal 
branch,  g.  Posterior  circumflex,  /i.  Anterior  circumflex,  i.  Superior  pro- 
funda, k.  Inferior  profunda.  /.  Anastomotic. 
*  Icones  AnatomiciB.     Fascic.     VI. 


SUBSGAPULAB  AKTEBf.  6^5 

exteinal  bnnche«  of  the  intercoBtKl  Bi-teriea.     This  vessel  sometimM  arises 
with  the  acromial,  aod  occaoionallj  with  the  subscapular. 

The  alar  thoracic  brsDcb  (alaris,  ultima  thoracicanim, — Haller)  d,  when  it  AlartbotK. 
exists,  for  it  appean  to  be  generally  wanting,  and  its  place  to  he  supplied  by   "'•T- 
btancbes  from  the  thoracic  and  sub-scapular  arteries,  is  a  rety  small  vessel. 
It  is  distributed  to  ihe  lymphatic  glands  and  cellular  tissae  in  the  axilla. 

SUB8C1PULAB  ABTEBT. 


The  tubmapular  (scapalaris  iufbrior  aut  ia&ascapularis, — Haller), «,  [plate 


Subtcapn- 


26]  is  the  largest  branch  given  off  by  the  axillary  artery.  It  arises  from  that  iJrartOT. 
vessel,  close  by  the  lower  border  of  the  subscapular  muscle,  along  which  it 
proceeds  downwards  and  backwards,  soon  becoming  considerably  diminished 
in  siie,  owing  to  its  giving  off  a  large  branch  to  the  dorsum  of  the  scapula. 
The  continuation  of  the  vessel  passes  down  towards  the  inferior  angle  of  the 
scapula,  accompanied  by  the  subscapular 
Fig.  140.  nerve,  and  lying  on  the  muscle  of  that 

name,  to  which  it  gives  branchee,  as  well 
as  to  theserratus  magnus,  teres  m^or  and 
latissimus  dorsi  muscles.  Its  final  rami- 
fications, anastomose  with  those  of  the  poB- 
terior  scapular  artery,  and  with  its  own 
dorsal  branch. 

The  dortal  branch  {dormlit  teapuU)  fig.  . 

140,  d,  [plate  19]  turns  backwards  from  the   ^^^^ 
scapular  artery,  about  an  ineb  and  a  half  (donalii 
from  its  origin,  and  is  larger  than  the  conti-   ■op'i'*}- 
Dilation  of  the  vessel.      Descending  along 
the  lower  border  of  the  scapula,  the  dorsal 
branch  passes  first  through   the  interval 
between  the  subscapulaiis  and  latissimus 
doru  muscles,    and    then    between  the 
teres  m^or  and  teres  minor,  and  may  be 
found,  in  the  fissure  between  the  last- 
I       '  named  muscles,  immediately  behind  the 

long  head  of  the  triceps  [plate29,fig.  1]. 
It  gives  several  branches  to  these  muscles, 
one  of  which  descends  between  the  teres  m^or  and  teres  minor  towards  the 
lower   an^c   of  the   scapula.      The   dorsal  artery  next   turns  round  the 


*  A  sketch  intended  to  illustrate  the  arteries  on  the  back  part  of  the  shoul- 
der. The  dorsum  of  the  scapula  and  a  part  of  the  humerus  are  ^ewn. 
1.  lu&a-spinatus  muscle  cut.  2.  Teres  mmor.  3.  Teres  mtyor.  4.  Part  of 
long  head  of  triceps. — Arteries:  a.  SuprascBpular.  b.  Posterior  scapular. 
c.  Branch  of  suWcapular,  and  d.  dorsal  branch  of  the  same,  t.  Posterior 
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lower  border  of  the  scapula,  which  is  frequently  grooved  to  receive  it ;  aod  on 
reaching  the  dorsum  of  that  bone,  ramifies  extensively  upon  it  in  the  infrtr 
spinous  fossa,  beneath  the  infraspinatus  muscle,  which  it  supplies,  and 
i:dtimately  anastomoses  with  the  suprascapular  and  posterior  scapular 
arteries. 

From  the  subscapular  artery  (its  dorsal  division)  is  given  a  slender 
branch,  which  enters  the  subscapular  fossa  under  the  subscapularis  muscle, 
and,  after  ramifying  between  that  muscle  and  the  bone,  anastomoses  with 
other  slender  branches  given  to  the  same  surface  of  the  scapula  from  the 
suprascapular  and  the  posterior  scapular  arteries  [plate  29,  fig.  2]. 

CIRCUMFLEX  ARTERIES. 


Thecii^ 
ciimflex 
arteries. 


Posterior. 


Anterior. 


The  two  succeeding  branches  of  the  axillary  artery  belong  to 
the  arm,  and  are  called  circumflex^  from  the  manner  in  which 
they  wind  round  the  neck  of  the  humerus.  They  are  distin- 
guished as  anterior  and  posterior  from  the  course  they  take 
respectively  around  the  bone.  These  branches  come  off  dose 
to  the  lower  border  of  the  axilla,  as  the  axillary  artery  is  about  to 
become  the  brachial. 

The  posterior  circumflex  artery^  ^g,  139,  gy  is  not  so  large  a£  the  sub- 
scapular, near  which  it  arises  [plate  26].  It  takes  origin  opposite  to  the 
lower  border  of  the  subscapular  muscle,  passes  backwards  immediately  after 
its  origin,  and  winds  round  the  humerus  [plate  29],  lying  between  the  bone 
and  the  long  head  of  the  triceps,  having  the  teres  major  muscle  below,  and  the 
teres  minor  above  it,  fig.  140,  e,  and  being  accompanied  by  the  circumflex 
nerve.  This  artery  terminates  by  ramifying  in  the  deltoid  muscle  and  on  the 
shoulder-joint,  and  by  anastomosing  with  the  anterior  circumflex  and  supra- 
scapular arteries,  as  well  as  with  the  acromial  thoracic. 

The  anterior  drcumfiex,  fig.  139,  A,  much  smaller  than  the  preceding, 
arises  somewhat  lower  down,  and  from  the  outer  side  of  the  axillary 
artery.  It  passes  from  within  outwards  and  forwards,  under  the  coraco- 
brachialis  and  inner  head  of  the  biceps  muscle,  resting  on  the  fore  part  of 
the  humerus  [plate  29,  fig.  2],  until  it  reaches  the  bicipital  groove.  There  it 
divides  into  two  branches,  or,  in  some  cases,  into  two  sets  of  branches ;  one 
of  these  ascends  by  the  long  head  of  the  biceps  through  the  groove  in 
which  it  runs,  and  is  distributed  to  the  head  of  the  bone  and  the  capsule  of 
the  joint ;  the  other  continues  outwards  in  the  original  direction  of  the 
vessel,  anastomoses  with  the  posterior  circumflex  branch,  and  with  the 
acromial  thoracic,  and  is  lost  in  the  deltoid  muscle. 
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ARTERY. 

The  external  thoracic  arteries  are,  it  has  been  already  stated,  most  fre-   Var.  in 
quently  three  in  number,  the  alar  thoracic  being  wanting:  often  there  are  ^^*^  .*' 
only  two,  the  superior  and  the  acromial  thoracic  arising  by  a  single  trunk : 
the  number  may  Vary  to  a  still  greater  extent,  for  there  may  be  four  or  five, 
or  only  one,  from  which  the  usual  branches  are  then  given  off. 

The  subscapular  artery. — The  peculiarities  affecting  the  subscapular  and  Sabscapa- 
circumflex  arteries  are  extremely  various,  and  can  only  be  generally  indi-  1^  <^d 
cated  here.    The  most  common  change  in  the  suhscapular  consists  in  its  ^'^     ^^ 
giving  off  one  or  more  of  the  vessels  usually  derived  from  the  axillary.   Most 
commonly  the  posterior  circumflex  is  thus  associated  with  it ;  and  less  fre-  are  b^ 
quently  a  large  thoracic  branch  [plate  30,  fig.  1].    If  there  be  two  or  more  quently 
vessels  arising  with  the  subscapular,  these  may  be  the  posterior  circumflex  ■•**"^*®^ 
and  a  thoracic  artery,  or  both  circumflex^  or  both  circumflex  with  a  thoracic 
branch.    Again,  one  or  more  of  the  associated  vessels  may  belong  to  those 
usually  derived  from  the  brachial ;  so  that  both  profunda  arteries,  or  the 
superior  profunda  alone,  may  arise  together  ^th  both  circumflex,  or  with 
the  posterior    circumflex    only,     from    this    common    subscapular  trunk 
plate  30,  fig.  2].    In  very  rare  cases  the  anastomotic,  the  interosseous 
plate  33,  fig.  1],  or  the  radial  [plate  30,  fig.  3],  have  been  also  added 
to  or  associated  with  the  subscapular.    Lastly,  the  subscapular  sometimes 
arises  by  two  trunks, — the  dorsal  scapular  branch  springing  directly  from 
the  axillary  artery. 

Peculiarities  of  the  circumJUx  arteries. — Besides  their  occasional  associar   Var.  in 
tion  with  the  subscapular,  the  circumflex  arteries  present  other  peculiarities,   circumflex 
the  most  frequent  of  which  consists  in  the  removal  of  the  posterior  circumflex     ""*^  *** 
from  the  axillary  to  the  superior  profrinda  (a  branch  of  the  brachial),  in 
which  case  it  ascends  behind  the  tendons  of  the  latissimus  dorsi  and  teres 
major  [plate  31,  fig.  1].     In  another  class  of  cases,  not  quite  so  numerous, 
the  posterior  circumflex  gives  off  one  or  more  branches  usually  derived  from 
other  sources  ;  as,  for  example,  placing  them  in  order  of  frequency — the  an- 
terior circumflex,  the  superior  profunda,  the  dorsal  scapular,  the  anterior 
circumflex  with  the  superior  profunda  [plate  30,  fig.  1],  or  some  other  rarer 
combination  of  those   vessels.      The  posterior   circumflex    is   sometimes 
double  ;  and  so  is  the  anterior,  but  more  seldom  [op.  cit.  p.  231]. 

In  the  cases  just  mentioned  as  being  rather  frequent,  in  which  the  posterior 
circumflex  arises  from  the  superior  profrmda,  it  is  evident  that  the  axillary  Brs.  of 
arteiy  loses  one  of  its  ordinary  branches ;  in  other  rare  cases  these  are  axillary 
added  to  the  additional  branch  supplying  the  place  of  one  or  two  usually  de-   ^®^*^*®"*' 
rived  from  other  sources,  or  constituting  what  has  been  named  a  '<  vas  aber-  ** j  ^"c'***" 

•  ■nil  ®       ^^ 

rans,''  to  be  hereafter  agam  alluded  to.  number. 
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BRACHIAL  ARTERY. 
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The  brachial  or  humeral  arieij,  fig.  189  b,  [plate  26],  the 
continuation  of  the  axillary,  is  placed  along  the  inner  and  an- 
terior aspect  of  the  arm,  extending  firom  the  lower  border  of 
the  axilla,  that  is,  of  the  tendons  of  the  latissimos  and  teres 
major,  to  about  a  finger'^s  breadth  below  the  bend  of  the  elbow, 
or  opposite  the  neck  of  the  radius,  where  it  divides  into  the 
radiaJ  and  ulnar  arteries.  The  vessel  gradually  inclines  from 
the  inner  side  to  the  fore  part  of  the  limb,  and  its  direction 
may  be  marked  out  by  a  line  drawn  from  midway  between  the 
folds  of  the  axilla  to  the  middle  point  between  the  condyles 
of  the  humerus.  From  the  position  it  bears  with  reference  to 
the  bone,  it  will  be  inferred  that  to  command  the  flow  of  blood 
through  the  artery  at  its  upper  part,  pressure  should  be  directed 
outwards,  while  over  th%  lower  end  of  the  vessel  the  pressure 
should  be  made  from  before  backwards.  The  position  of  the 
artery  in  the  greater  part  of  its  course  is  also  indicated  by  the 
depression  along  the  inner  border  of  the  coraco-bradiialis  and 
biceps ;  and,  except  at  the  bend  of  the  elbow,  or  where  it  is 
slightly  overlaid  by  those  muscles  in  the  arm,  it  may  be  said  to 
be  superficial  in  its  whole  extent.  It  can  be  laid  bare  without 
dividing  any  muscular  fibres. 

The  brachial  artery  is  covered  by  the  int^ument  and  fiiscia 
of  the  arm  as  far  as  the  bend  of  the  elbow,  where  it  sinks  deeply 
in  the  interval  between  the  pronator  teres  and  supinator  longus 
muscles,  and  is  covered  by  the  fibrous  expansion  given  from  the 
tendon  of  the  biceps  to  the  fascia  of  the  fore-arm.  It  rests  at 
first  on  the  triceps  muscle, — the  musculo-spiral  nerve,  however, 
and  the  superior  profunda  artery  intervening,  —  then  crosses 
over  the  insertion  of  the  coiaco-brachialis  muscle,  and  lies  from 
thence  to  its  termination  on  the  brachialis  anticus.  At  its 
outer  side  the  artery  is  in  apposition  with  the  coraco-brachialis, 
and  afterwards  and  for  the  greater  part  of  its  length  with  the 
biceps,  the  inner  border  of  one  or  both  muscles  sometimes 
slightly  overlapping  it.* 


"  For  an  account  of  certain  unusual  bands  of  miiBcle  found  in  connexion 
with  this  artery— crossing  over  it — see  ante  pp.  327,  328,  332. 
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Veins. — The  basilic  vein  [plate  27]  is  placed  over  the  bra-  Banlicyein, 
chial  artery,  (its  lower  half,  sometimes  its  whole  length,)  except 
at  the  bend  of  the  arm,  where  the  median  basilic  occupies  the  ^^^" 
same  position  with  respect  to  the  arterj.      Only  the  fascia,  fonarteiy. 
or  opposite  the  elbow-joint,  the  expansion  from  the  tendon  of 
the  biceps,  is  interposed  between  the  vein  and  artery  [plate  40]. 
Vense  comites   are   in    close    contact  with    the  artery,    short 
transverse  branches  of  communication  passing  from  one  to  the 
other,  so  as  at  many  points  to  encircle  it. 

Nerves, — The  median  nerve  [plate  26]  follows  closely  the  Median 
course  of  the  artery,  lying  immediately  in  front  of  it  in  the  greater  Jl^i^g 
part  of  the  arm  ;  at  the  axilla  this  nerve  is  somewhat  to  the  outer  artery. 
side  of  the  vessel,  but  at  the  elbow  it  lies  to  the  inner  side,  both 
being  on  the  same  plane,  supported  by  the  brachialis  anticus 
muscle.     The  nerve  usually  crosses  in  front  of  the  artery,  but 
in  some  instances  behind  it. — Of  the  large  branches  of  the  Other 
brachial  plexus  which  are  closely  connected  with  the  axillary  ^^^ 
artery,  none  continue  in  the  immediate  neighbourhood  of  the  leave  artery 
brachial  artery  along  the  arm,  except  the  median.     The  external  poutions. 
cutaneous  and  circumflex  separate  at  once  from  the  vessel  in  the 
axilla,  the  musculo-spiral   turns  back   immediately  below  the 
axilla,  and  the  internal  cutaneous  and  the  ulnar  incline  gradually 
inwards  from  the  vessel,— or  perhaps  more  properly  the  vessel 
turns  outwards  from  the  nerves. 


PECULIARITIES    IN    THE    BRACHIAL    ARTERY. 

From  their  comparatiTe  frequency  and  suigical  interest,  the  peculiar!-  The  trunk 

of  brachial 
artery; 


from  ogiial 
oourae; 


ties  of  this  artery,  especially  such  as  affect  its  trunk,  deserve  particular 
attention. 

The  brachial  artery  has  been  seen,  though  rarely,  to  deviate  from  its  or-  deviates 
dinary  course  in  the  following  manner.  At  first  it  descends,  accompanied 
by  the  median  nerve,  towards  the  inner  condyle  of  the  humerus  as  far  as 
the  origin  of  the  pronator  teres  muscle,  which  is  broader  than  usual,  and 
then  it  inclines  outwards  under  cover  of  or  through  that  muscle,  to  gain  its 
usual  position  at  the  bend  of  the  elbow.  In  these  cases  the  vessel  may 
be  found  to  turn  round  a  prominence  of  bone,  to  which  it  is  bound  down  by 
a  fibrous  hand  [plate  36,  fig.  3].  This  deviation  of  the  artery  and  its  connec- 
tion with  the  bony  prominence,  may  be  regarded  as  analogous  to  the  ordi- 
nary condition  of  the  vessel  in  some  carnivorous  animals,  in  which  it  is 
directed  to  the  inner  side  of  the  humerus,  and  passes  through  an  osseous 
ring,  a  short  distance  ahove  the  inner  condyle  of  that  bone.  ^ 
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After  turning  aside  the  superficial  vein,  should  that  be  necessary^  and 
dividing  the  fescia,  the  median  nerve  will  probably  come  into  view,  and  the 
artery  will  then  be  readily  found.  This  is  the  course  required  under  ordi- 
nary circumstances.  But  it  may  happen  that  after  dividing  the  fiiscia  it 
will  be  necessary  to  cut  through  a  layer  of  muscular  fibres  in  order  to 
bring  the  artery  into  view  [plate  37,  figs.  3,  4,  5].  The  influence  of  pres- 
sure with  the  finger  in  controlling  the  circulation,  will  enable  the  surgeon  to 
determine  if  the  vessel  be  behind  the  muscular  fibres,  and  will  guide  him 
to  the  place  at  which  they  ought  to  be  divided. 

Again,  as  the  brachial  artery  occasionally  deviates  from  its  accustomed 
place  in  the  arm,  it  is  prudent,  before  beginning  an  operation  on  the  living 
body,  to  be  assured  of  its  position  by  the  pulsation.  Should  the  vessel  be 
thus  displaced,  it  has  the  ordinary  coverings  of  the  brachial  artery,  except  at 
the  lower  part  of  the  arm,  where  some  fibres  of  the  pronator  teres  will  re- 
quire to  be  divided  in  an  operation  for  securing  the  vessel. 

When  the  brachial  artery  is  double,  or  when  two  arteries  are  present  in 
the  arm,  both  being  usually  placed  close  together,  they  are  accessible  in  the 
same  operation.  The  circumstance  of  one  boing  placed  over  the  fiiscia 
(should  this  very  unfrequent  departure  from  the  usual  arrangement  exist) 
will  become  manifest  in  the  examination  which  ought  to  be  made  in 
all  cases  before  an  operation  is  begun.  And,  as  regards  the  occasional  posi- 
tion of  one  of  the  two  arteries  beneath  a  stratum  of  muscular  fibres,  or  its 
removal  to  the  inner  side  of  the  arm  (in  a  line  towards  the  inner  condyle  of 
the  humerus)  it  need  only  be  added  that  a  knowledge  of  these  exceptional 
cases  will  at  once  suggest  the  precautions  which  are  necessary,  and  the  stops 
which  should  be  taken  when  they  are  met  with. — The  foregoing  observations 
have  reference  to  operations  on  the  brachial  artery,  above  the  bend  of 
the  elbow ;  the  surgical  anatomy  of  the  vessel  opposite  that  joint  requires 
a  separate  notice. 

At  the  bend  of  the  elhow  the  disposition  of  the  brachial  artery  is  chiefly,  or, 
at  least,  most  commonly,  of  interest  in  a  surgical  point  of  view,  because  of  its 
connexion  with  the  veins  from  which  blood  is  usually  drawn  in  the  treatment 
of  disease.  The  vein  (median  basilic)  which  is  generally  the  most  prominent 
and  apparently  best  suited  for  "venesection*'  is  commonly  placed  over 
the  course  of  the  brachial  artery,  separated  from  it  only  by  a  diin  layer  of 
fibrous  structure  (the  expansion  from  the  tendon  of  the  biceps  muscle) ;  and 
under  such  circumstances,  it  ought  not,  if  it  can  be  avoided,  to  be  opened 
with  a  lancet,  except  in  a  part  which  is  not  contiguous  to  the  artery. 

If  two  arteries  are  present,  instead  of  the  ordinary  single  trunk,  they  are 
commonly  close  together ;  but  it  now  and  then  happens  that  an  interval 
exists  between  them— one  being  in  the  usual  situation  of  the  brachial,  the 
other  nearer,  in  different  d^ees  in  different  cases,  to  the  inner  condyle  of 
the  humerus.  There  is  on  this  account  an  additional  reason  for  precaution 
when  venesection  is  to  be  performed;  and  care  is  the  more  necessary 
as  the  second  artery  may  be  immediately  under  the  vein  without  the  inter- 
position of  fascia.  The  floats  here  indicated  arc  illustrated  in  *'  The  Arte> 
ries,''  &c.,  plate  41. 
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The  brachial   artery  gives   some  unnamed  branches,  which  Branches, 
are  directed  outwards  and  backwards  to  the  muscles  in  its  imme- 
diate neighbourhood,  viz.  to  the  coraco-brachialis,  biceps,  and 
brachialis  anticus ;  the  following,   which  incline  inwards,  have 
received  names,  and  require  description. 

8UP£BI0H   PBOFUNDA. 

The  iuperior  prqftinda  artery  (collateralis  magna),  fig.  139,  t,  [plate  26]  ^°^"?^ 
arises  from  the  inner  and  back  part  of  the  brachial,  just  below  the  border  ^^ 
of  the  teres  mtyor,  and  inclines  backwards,  to  reach  the  interval  between 
the  second  and  third  heads  of  the  triceps  mascle.    It  is  accompanied  by  the 
musculo-spiral  nerve,  and  both,   continuing  the  same  oblique  direction, 
enter  the  spiral  groove,  which  winds  round  the  back  of  the  humerus,  passing  /;  ^^ 
between  it    and  the  triceps,  and  perforating  the  external  intermuscular  ^^ 
septum,  to  reach  the  external  and  anterior  aspect  of  the  bone.    In  the 
latter  situation,  the  artery  lies  deeply  in  the  fissure  between  the  brachialis 
anticus  and  supinator  longus  muscles,  considerably  diminished  in  size  by 
having  given  off  several  branches,  and  descends  to  the  elbow,  where  it  anas- 
tomoses with  the  recurrent  branch  of  the  radial  artery.    The  superior  pro- 
funda in  its  first  part  gives  off  branches  to  the  deltoid,  coraco-brachialis,  and 
triceps  ;  and  many  to  the  last-named  muscle,  whilst  it  is  between  it  and  the 
bone.    In  this  position  it  also  gives  one  long  branch,  which  descends  per- 
pendicularly between  the  muscle  and  the  bone  to  the  back  part  of  the  elbow- 
joint  on  its  outer  side,  where  it  anastomoses  with  the  interosseous  recurrent 
branch,  and  another  which  anastomoses  on  the  inner  side  with  the  ulnar  re- 
current, and  the  anastomotic  or  inferior  profunda  [plate  42,  fig.  1,  2]. 

The  most  frequent  departure  from  the  usual  disposition  of  the  superior  Peculiar, 
profunda  consists  in  its  giving  origin  to  the  posterior  circumflex,  which  is  profuiSa, 
usually  a  branch  of  the  axillary.  Not  quite  so  frequently  its  own  origin  is 
transferred  to  one  of  the  branches  of  the  axillary  ;  as,  for  example,  to  the 
subscapular,  which  then  also  gives  off  one  or  both  circumflex ;  or  to  the 
posterior  circumflex,  which  then  gives  origin  to  the  anterior  circumflex,  or 
some  other  branch.  The  superior  profunda  sometimes  arises  from  the 
axillary  artery  itself,  either  alone,  or  in  coi^unction  with  the  inferior 
profunda.  Lastly,  it  is  occasionally  represented  by  two,  or  even  three  sepa- 
rate branches.    It  not  unfr^quently  furnishes  the  inferior  profunda. 

The  nutrient  artery  of  the  humerus  is  a  very  small  branch  given  off  by  the  Nutrient 
brachial  about  the  middle  of  the  arm,  or  by  one  of  its  collateral  branches,  hmuerui. 
It  inclines  downwards,  enters  the  oblique  canal  in  the  humerus  near  the 
insertion  of  the  coraco-brachialis  muscle,  and  is  distributed  to  the  medullary 
membrane. 
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INFERIOR  PROFUNDA. 

Inferior  The  inferior  profunda  artery  (collatenJis  olnaris  prima)^  %.  139,  Ae,  [plate 

profunda.  26]  is  of  small  size,  and  arises  from  the  brachial  artery,  a  little  below  the 
middle  of  the  arm.  From  the  point  just  indicated^  the  artery  is  directed  to 
the  back  part  of  the  inner  condyle  of  the  humerus  ;  to  gain  this  position,  it, 
in  the  first  place,  pierces  the  intermuscular  septum,  and  then  lies  on  the 
inner  surface  of  the  triceps  (its  third  head),  giving  it  branches.  In  this  course 
the  artery  lies  close  to  the  ulnar  nerve,  and  enters  the  interval  between  the 
olecranon  and  inner  condyle,  where  it  terminates  by  inosculating  with  the 
posterior  recurrent  branch  of  the  ulnar  artery,  and  with  the  anastomotic 
branch. 
Peculiar  As  already  incidentally  mentioned  in  the  account  of  other  branches,  this 

of  int.  prof,  ^p^gyy  ^jf^gjj  arises  from  the  superior  profunda,  or  from  the  axillary  ar- 
tery in  combination  with  some  other  branch.  It  is  occasionally  altogether 
wanting.  Owing  to  these  frequent  changes  of  condition  the  inferior  profunda 
has  not  been  recognised  by  some  anatomists. 

ANASTOMOTIC    BRANCH. 

Anastomo-  "^^  anastomotic  artery  (collateralis  ulnarts  secunda),  fig.  139,  /,  [plate  26] 
tic  artery,  though  a  small  branch,  is  very  constant  in  its.  occurrence.  Arising  from 
the  brachial  artery,  about  two  inches  above  the  bend  of  the  arm,  it  is 
directed  transversely  inwards  on  thebFBchialis  anticus  muscle,  above  the  inner 
condyle  of  the  humenis,  and,  after  perforating  the  inteimoscular  septum, 
turns  in  the  opposite  direction  outwards  behind  the  humerus,  between  it  and 
the  triceps  muscle.  In  this  situation  the  artery  ends  by  joining  with  the  su- 
perior profunda,  the  two  forming  an  arch  across  the  humerus  immediately 
above  the  olecranon  fossa  (arcus  dorsalis  humeri  posticus,— Haller)  [plate  42, 
fig.  2]. 

In  front  of  the  humerus  the  anastomotic  artery  furnishes  a  branch  which 
ramifies  in  the  pronator  teres,  and  anastomoses  with  the  anterior  ulnar  re- 
current branch.  Behind  the  inner  condyle  another  offset  joins  with  the  pos- 
terior ulnar  recurrent,  and  behind  the  humerus  several  branches  are  given  to 
the  joint  and  the  muscle. — This  anastomotic  artery  is  sometimes  much  re- 
duced in  size,  and  in  that  case  the  inferior  profunda  takes  its  place  behind 
the  humerus. 

A  little  below  the  middle  of  the  elbow  joint,  or  opposite  the 
neck  of  the  radius,  the  brachial  artery  divides  into  its  two  terminal 
branches — ^radial  and  ulnar.  Of  these  the  radial  artery  appears, 
as  far  as  direction  is  concerned,  the  continuation  of  the  parent 
vessel,  but  the  ulnar  is  the  larger  of  the  two. 
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ULNAR  ABTERT. 

The  ulnar  artery^  fig,  141,  b.  [plates  88,  89],  extends  from  Ulnar 
the  point  of  bifurcation  of  the  brachial  just  indicated,  along  the  ^'^^'' 
inner  side  of  the  fore-arm,  into  the  palm  of  the  hand,  where  join-         °  ' 
ing  a  branch  of  the  radial,  opposite  the  muscles  of  the  thumb,  it 
forms  the  superficial  palmar  arch.     In  this  course  it  inclines  at 
first  downwards  and  inwards,  describing  a  slight  curve,  the  con-  direction; 
vexity  of  which  is  directed  inwards,  and  passes  under  cover  of  ?*  ^"^ 
the  superficial  muscles  arising  firom  the  inner  condyle  of  the  hu- 
merus, viz.  the  pronator  teres,  flexor  carpi  radialis,  palmaris 
longus,  and  flexor    sublimis,  until  it  reaches  the  flexor  carpi 
ulnaris,  about  the  junction  of  the  upper  with  the  middle  third- 
of  the  fore-arm ;  at  this  point  the  artery  comes  into  contact 
with  the  ulnar  nerve,  (previously  separated  from  it  by  a  consi- 
derable interval,)  and,  changing  its  direction,  descends  verti-  then  down- 
cally  with  the  nerve  towards  the  inner  border  of  the  palm  of  ^^^^ 
the  hand.     Guided  as  it  descends  by  the  tendon  of  the  flexor  dose  to 
ulnaris  muscle,  along  the  radial  border  of  which  it  is  now  placed,  ^  ° 
the  ulnar  artery  reaches  *lhe  outer  or  radial  side  of  the  pisiform  ulnarit. 
bone  where,  still  accompanied  by  the  nerve,  it  passes  over  the 
cutaneous  surface  of  the  anterior  annular  ligament  of  the  wrist 
into  the  palm  of  the  hand.     Its  disposition  in  the  hand  will  be 
separately  described. 

In  the  first  half  of  its  course  through  the  fore-arm,  the  artery  Connexions 
is  deep-seated,  being  covered  by  the  muscles  arising  from  the  inner  fore-Trm- 
condyle  of  the  humerus  which  have  been  already  enumerated. 
About  the  middle  of  the  fore-arm  it  is  only  slightly  overlapped 
by  the  flexor  carpi  ulnaris ;  but  below  that,  it  becomes  compa- 
ratively superficial,  being  covered  only  by  the  skin,  the  fascia  of  l?.*')^"!: 
the  fore-arm  and  a  thin  layer  of  membrane  by  which  the  vessel 
is  bound  down  to  the  muscle  beneath.**^     At  first  the  ulnar  ar- 
tery rests  on  the  insertion  of  the  brachialis  anticus  into  the  coro- 
noid  process  of  the  ulna ;  then  on  the  flexor  profundus  in  the 
rest  of  the  fore-arm,  and  lastly,  on  the  annular  ligament  of  the 
carpus.     Below  the  point  at  which  it  emerges  from  under  the 


*  For  an  account  of  some  muscular  fibres  which  sometimes  cover  the 
lower  part  of  the  ulnar  artery,  see  ante  p.  333  and  [plate  46,  fig.  2]. 
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flexor  carpi  ulnaris,  (or  a  little  below  the  middle  of  the  fore- 
arm,) the  tendon  of  that  muscle  is  on  its  inner  or  ulnar  side. 

Nerves, — The  median  nerve  lies  immediately  on  the  inner 
side  of  the  ulnar  artery  at  its  origin,  but  the  nerve  soon  passes 
over  the  vessel ,  and  is  then  separated  from  it  by  the  second  head 
of  the  pronator  teres  muscle.  As  the  ulnar  nerve  descends  be- 
with  ulnar;  i^{j^^  ^^q  inner  condyle  of  the  humerus,  it  is  separated  from  the 
ulnar  artery  by  a  considerable  interval  at  the  upper  part  of  the 
fore-arm ;  but  as  the  artery  inclines  inwards,  it  approaches  the 
nerve,  and  is  accompanied  by  it  in  the  lower  half  of  its  course 
•i— the  nerve  lying  close  to  its  inner  side.  A  small  branch  of 
the  ulnar  nerve  descends  upon  the  lower  part  of  the  vessel. 

Veins. — Two  veins  (venae  comites),  which  have  the  usual  ar- 
rangement of  such  veins,  accompany  the  ulnar  artery. 

On  the  wrist,  the  ulnar  artery  rests  on  the  anterior  annular 
ligament,  and  is  covered  by  the  skin  and  fascia.  The  pisiform 
bone  is  to  its  inner  side ;  the  ulnar  nerve  is  also  on  the  same 
side,  but  somewhat  behind  the  artery. 


with  Teins. 
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Most  of  these  peculiarities  have  reference  to  the  place  of  origin  of  the  artery, 
a  subject  already  alluded  to  in  the  description  of  the  variations  observed  in 
the  branches  of  the  axillary  and  in  the  place  of  bifurcation  of  the  brachial  ar- 
tery. In  a  considerable  number  of  observations^  the  ulnar  artery  was  found 
to  deviate,  in  regard  to  its  origiuy  in  nearly  the  proportion  of  1  in  13.  In 
all  cases  but  one,  (in  which  it  arose  between  two  and  three  inches  below 
the  elbow-joint,  in  consequence  of  a  late  bifurcation  of  the  brachial  artery 
[plate  35,  fig.  4]),  the  place  of  origin  of  the  ulnar  artery  was  higher  than 
usual  [plate  32].  Moreover  the  brachial  was,  more  frequently  than  the  axil- 
lary, the  source  from  which  it  sprang ;  indeed,  the  examples  of  its  origin 
from  the  trunk  at  different  parts  appeared  to  decrease  in  number  upwards. 

The  potition  of  the  ulnar  artery  in  the  fore-arm  is  more  frequently  altered 
than  that  of  the  radial.  When  it  arises  in  the  usual  way,  the  course  of  this 
artery  is  not  often  changed ;  but  it  has  been  seen  to  descend  apart  from  the 
tendon  of  the  flexor  carpi  ulnaris,  instead  of  being  close  to  its  radial 
border  [plate  43,  fig.  3]. 

The  position  of  the  ulnar  artery  in  the  upper  arm,  when  it  arises  high  up, 
has  been  previously  adverted  to  (page  530).  In  the  fore-arm,  it  almost  in- 
variably, in  cases  of  premature  origin,  descends  over  the  muscles  arising 
from  the  inner  condyle  of  the  humerus,  only  one  exception  to  this  rale 
having  been  met  with  [plate  36,  fig.  2].  Most  commonly  it  is  covered  by  the 
fascia  of  the  fore-arm  [plate  32] ;  but  now  and  then  a  case  occurs  in  which 
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the  TesscI  tests  on  the  becia,  and  is  sobcutaneoua  [plate  36,  fig.  1].  In  ft 
very  few  inatuices  the  artery  lay  partly  beneath  the  akin,  and  partly  beneath 
the  fascia,  being  subcutaneous  for  a  shoK  distance  in  the  upper  part  of  the 
foTe-Bitn,  and  Hubaponeuiotic  lower  down  [plate  41,  fig.  2]. 

„.     .  As  to  liie,  the  ulnar  artery  presents  some 

**        "  peeuliarilies,  which,  being  accompanied  by 

:  deviations  of  an  opposite  and  compensating 

chatacter  in  the  radial  artery,  will  be  noticed 

with  that  vessel. 


BRANCHES  OF  THE  ULNAR  ARTERT. 

Id  the  fore-arm  and  on  the  vrist,  Brandie*. 
the  uloar  artery  gives  off  several 
branches,  which  have  received  parti- 
cular names.  The  branches  in  the 
fore-arm  are  the  anterior  and  posterior 
recurrent,  the  interoBSCDus,  and  seve- 
ral muscular  branchea.  Those  given 
at  the  wrist  are  named  carpal  branches 
(anterior  and  posterior). 

BECUBEENT    BBANCHRS. 

Thcanferwrufnarrectirrenf  artcry,fig.  141,  Ant«ror 
c,  arches  inwards  from  the  upper  [lart  of  the   "lo"  re- 
ulnar  artery,  running  on  the  brachialis  anticus  """■'■ 
muscle,  and  covered  by  the  pronator  teres, 
both  which  muscles  it  partly  supplies.     On 
reaching  the  front  of  the  inner  condyle,  it 
with  the  inferior  profunda  and 
Ic  arteries,  derived  from  the  bmcbial 
[pkle42,(ig.  1]. 
The  pMlerior  ulnar  rtcuntnt  is  larger  than  the  precedii^,  and  comes  off  Poaterioi 
lower  down  ;  though  not  unfrequently  the  two  arise  by  a  short  common   ulnar  re- 

*  The  lower  end  of  the  brachial  artery  and  the  arteries  on  the  front  of  the 
fore-arm  and  hand  are  shewn  without  removal  of  any  muscle.  1.  Biceps 
muscle.  2.  Supinator  longus.  3.  Pronator  teres,  4.  Radial  flexor  of  car- 
pus. 0.  Long  ^mar.  6.  Superficial  flexor  of  fingers.  7.  Ulnar  flexor  of 
carpus. — Artenes :  k.  Brachial,  b.  Ulnar,  o.  Radial,  n.  Buperficial  pal- 
mar arch. — Branches:  n.  Inferior  profunda.  &.  Anastomotic,  c.  Anterior 
ulnar  rccurreot.  d.  Deep  palmar  oranch.  t.  Digital.  J'.  Radial  recur- 
rent, g.  Superficial  volar,  h.  Principal  artery  of  thumb,  i.  Radial  branch 
of  index-finger. 
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INTEROSSEOUS  ARTERIES. 


trunk.  The  posterior  recurrent  runs  inwards  and  backwards  beneath  the 
flexor  sublimis,  and  then  ascends  behind  the  inner  condyle.  In  the  interval 
between  that  process  and  the  olecranon  it  lies  beneath  the  flexor  carpi  ulnaris, 
and  passing  between  the  heads  of  that  muscle  along  the  ulnar  nen'c,  supplies 
branches  to  the  muscles,  to  the  elbow-joint,  and  to  the  nerre  itself.  This 
branch  communicates  with  the  inferior  profunda,  the  anastomotic,  and,  over 
the  olecranon,  with  the  interosseous  recurrent  likewise  [plate  42,  fig.  2]. 

INTEROSSEOUS    ARTERY. 
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The  inter-osseous  artery,  the  next  and  largest  branch  of  the  ulnar,  is  of 
considerable  size,  and  is  sometimes  called  the  common  inter-osseous  artery, 
from  the  circumstance  of  its  forming  a  common  tnmk  to  two  vessels  named 
the  anterior  and  posterior  inter-osseous.  It  is  a  short  tnmk  about  an  inch  in 
length,  which  arises  below  the  bicipital  tuberosity  of  the  radius,  beneath 
the  flexor  sublimis,  and  passes  backwards  to  reach  the  upper  border  of  the 
inter-osseous  ligament,  where  its  division  takes  place. 

The  anterior  interosseous  [plate  39]  descends  upon  the  anterior  surface  of 
the  interosseous  ligament,  held  down  to  it  by  a  layer  of  fibro-cellular  tissue, 
accompanied  by  the  interosseous  branch  of  the  median  nerve,  and  over- 
lapped by  the  contiguous  borders  of  the  flexor  profundus  digitorum  and 
flexor  longus  pollicis.  Thus  placed,  it  gives  off  some  muscular  branches,  and 
also  the  nutrient  arteries  of  the  radius  and  ulna,  which  incline  to  either  side 
and  enter  the  oblique  foramina  in  those  bones  to  be  distributed  to  the  mc- 
dullary  membrane  in  their  interior.  The  artery  continues  its  course  directly 
downwards  until  it  reaches  the  upper  border  of  the  pronator  quadratus  muscle, 
where  it  gives  off  some  small  branches  to  supply  that  muscle,  one  of  which 
descends  to  join  upon  the  front  of  the  carpus  with  the  branches  of  the  ante- 
rior carpal  arteries.  The  larger  branch  of  the  artery,  however,  passes  from 
before  backwards,  through  an  opening  in  the  interosseous  ligament ;  and,  on 
reaching  the  dorsal  surface  of  this  structure,  descends  behind  it  to  the  car- 
pus, where  it  maintains  communications  with  the  posterior  carpal  branches 
of  the  radial  and  ulnar  arteries.  The  anterior  interosseous  artery  gives  oflT 
a  long  slender  branch,  which  accompanies  the  median  nerve  and  sends  off- 
sets into  its  substance.  This  artery  of  the  median  nerve,  or  median  artery, 
is  sometimes  much  enlarged,  and  in  this  case  it  presents  several  peculiarities 
to  be  hereafter  noticed. 

The  posterior  interosseous  artery  passes  backwards,  through  the  interval 
left  between  the  oblique  ligament  and  the  upper  border  of  the  inter-oeseons 
ligament.  Continuing  its  course  downwards,  along  the  arm  [plate  40], 
covered  by  the  superficial  layer  of  extensor  muscles,  it  gives  several  branches 
to  them  and  the  deep-seated  muscles,  and  reaches  the  carpus  considerably 
diminished  in  size,  where  its  termmal  branches  anastomose  with  the  poste^ 
rior  or  terminal  branch  of  the  anterior  interosseous  artery,  and  with  the  carpal 
branches  of  the  radial  and  ulnar  arteries. 

In  addition  to  numerous  muscular  branches,  which  require  no  si>ecial  notice. 
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this  artery  gives  off  close  to  its  origin,  or  as  soon  as  it  passes  behind  the  intep- 
ligameut,  a  recurrent  branch,  the  poiteriar  interotseout  recurrent  [plate  42,  ®»*^®"* 
fig.  2],  which  is  nearly  as  large  as  the  continuation  of  the  vessel.  This 
branch  passes  directly  upwards,  covered  by  the  supinator  brevis  and  an- 
coneus, to  reach  the  interval  between  the  olecranon  and  external  condyle, 
where  it  divides  into  several  offsets  which  anastomose  with  the  superior 
profunda  and  the  posterior  ulnar  recurrent. 

Several  muscular  branches  of  the  ulnar  artery  are  distributed  to  the  mus-   Muscnlar 
cles  in  its  course  along  the  fore-arm  :  some  of  these  perforate  the  interosseous   ^f*"*^^«*  of 
ligament  to  reach  the  extensor  muscles. 


CARPAL    BRANCHES. 

The  poiterior  or  donal  carpal^  a  branch  of  variable  size,  inclines  back-   Caipal 
wards  from  the  ulnar  artery  a  little  above  the  pisiform  bone.    It  winds   P®**®"®' '» 
back  under  the  tendon  of  the  flexor  carpi  ulnaris,  and  reaches  the  dorsal 
surface  of  the  carpus  beneath  the  extensor  tendons,  where  it  gives  a  branch, 
which  anastomoses  with  the  posterior  carpal  artery   derived  irom  the  ra- 
dial, so  as  to  form  the  posterior  carpal  arch;  after  which  it  runs  along 
the  metacarpal  bone  of  the  little  finger,  and  forms  its  dorsal  branch.     Some- 
times this  metacarpal  branch  arises  as   a  separate   vessel,   the   posterior   metacarpal 
carpal  being  then  very  small.     From  the  posterior  carpal  arch  of  anas- 
tomosis just  referred  to,  the  second  and  third  dorsal  interosseous  branches 
are  derived. 

The  anterior  or  palmar  carpal  branch  is  a  very  small  artery,  which  runs  on   Anter. 
the  anterior  surface  of  the  carpus,  beneath  the  flexor  profundus,  anastomoses  ^^^'P^* 
with  a  similar  ofiset  from  the  radial  artery,  and  supplies  the  carpal  bones 
and  articulations. 

PECULIARITIES  IN  THE  BRANCHES  OF  THE  ULNAR  ARTERY. 

The  transverse  communications  which  sometimes  exist  between  the  ulnar 
and  radial  arteries  have  been  already  referred  to  at  p.  531. 

Of  the  branches  of  the  ulnar  in  the  fore-arm,  the  anterior  and  posterior 
ulnar  recurrentt  frequently  arise  by  a  common  trunk.  When  the  ulnar 
artery  has  a  high  place  of  origin,  its  recurrent  branches  are  derived  from  the 
common  inter-osseous ;  one  or  both  have  been  seen,  but  more  rarely,  to  arise 
from  the  brachial. 

The  anterior  and  posterior  interosseous  arteries  are  occasionally  given   Inter- 
singly  from  the  ulnar.     Bu^  the  common  interosseous  trunk  is  liable  to   a^**^'**jj^ 
much  greater  deviations  from  its  ordinary  course.     Thus,^when  the  ulnar  brachial, 
arises  high  up,  the  interosseous  is  associated  with   the  radial  artery,  and   or  axillary, 
separates  from  that  vessel  at  the  bend  of  the  elbow  ;  the  trunk  common  to 
the  two  vessels  represents  the  brachial  in  these  cases  [plate  32].     Again, 
the  interosseous  itself  has  been  found  to  arise  above  its  ordinary  situation, 
taking  origin  from  the  brachial,  and  even  (but  more  rarely)  from  the  axillary 
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[plate  33].  The  anterior  interosseous  presents  some  striking  varieties  of 
excess  in  its  branches,  usually  connected  with  a  deficiency  in  the  radial  or 
ulnar  arteries.  These  cases  are  referred  to  in  noticing  the  arteries  which  are 
thus  reinforced  [plate  44]. 

Median  arterif, — The  branch  accompanying  the  median  nerve  is  some- 
times much  enlaigedy  and  in  such  case  may  be  regarded  as  a  reinforcing 
vessel.  It  is  generally  a  branch  of  the  anterior  interosseous  [plate  44,  fig.  2], 
but  sometimes  of  the  ulnar  [plate  43,  fig.  3] ;  and  more  rarely  a  median 
branch  has  been  met  with  descending  from  the  brachial  artery  [plate  45, 
fig.  1].  Accompanying  the  median  nerve  beneath  the  annular  ligament  into 
the  palm  of  the  hand,  the  median  artery  ends  most  frequently  by  joining  the 
superficial  palmar  arch,  sometimes  by  forming  digital  branches,  or  by  joining 
digital  branches  given  from  other  sources.  [Sec  plates  46  and  those  before 
referred  to.] 
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SUPERFICIAL  PALMAR  ARCH. 

The  superficial  palmar  arch  or  artery  (arcus  superficialis  volse, 
— Haller),  fig.  141,  d.  [plate  88]  is  the  continuation  of  the  ulnar 
artery  to  the  hand.  Changing  its  course  near  the  lower  border 
of  the  annular  ligament,  this  artery  turns  obliquely  outwards 
across  the  palm  of  the  hand  towards  the  middle  of  the  muscles 
of  the  thumb,  where  it  terminates  by  inosculating  with  a  branch 
of  the  radial  artery.'  The  branch  of  the  radial  artery  which  joins 
with  the  ulnar,  and,  as  it  may  be  said,  completes  the  arch, 
varies  in  different  cases;  most  commonly  it  is  a  small  one 
emerging  from  among  the  muscles  of  the  thumb  or  the  super- 
ficial volar.  In  its  course  across  the  hand,  the  artery  describes 
a  curve,  having  its  convexity  directed  towards  the  fingers,  and 
reaching  downwards  somewhat  lower  than  a  line  on  a  level 
with  the  flexure  of  the  first  joint  of  the  thumb. 

The  superficial  palmar  artery,  at  its  commencement,  rests  on 
the  annular  ligament  of  the  wrist,  and  slightly  on  the  short 
muscles  of  the  little  finger ;  then  on  the  tendons  of  the  super- 
ficial flexor  of  the  fingers,  and  the  divisions  of  the  median  and 
ulnar  nerves,  the  latter  of  which  accompanies  the  vessel  for  a 
time.  It  is  covered  towards  the  ulnar  border  of  the  hand  by 
the  palmaris  brevis,  and  afterwards  by  the  palmar  fascia  and  the 
integument. 

The  branches  given  off  by  the  superficial  palmar  arch,  which 
are  generally  numerous,  are  as  follow : 

The  dup  or  ccmmvnicating  hranch  (cubitalis  maniks  profunda, — Haller)  fig. 
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141,  d,  arises  from  the  ulnar  artery  at  the  commencement  of  the  palmar  arch, 
a  little  beyond  the  pisiform  bone,  sinks  deeply  between  the  flexor  brevis 
and  the  abductor  of  the  little  finger,  and  then  inosculates  with  the  palmar 
termination  of  the  radial  artery,  thereby  completing  the  deep  palmar  a(ch. 

Small  branches,  some  following  a  retrograde  course  to  the  annular  liga- 
ment, are  given  off  to  the  parts  in  the  palm  of  the  hand  from  the  upper  or 
concave  side  of  the  palmar  arch. 

The  digital  branches,  usually  four  in  number,  e  e,  proceed  downwards   Digital 
from   the  convexity  of  the   palmar   arch   to   supply  both   sides   of  the   arteriee 
three   inner  fingers,   and  the  ulnar  side  of  the  fore-finger.      The  fint  gngg„  ^m^ 
digital  branch  inclines  inwards  to  the  ulnar  border  of  the  hand,  and  after  a  half, 
giving  minute  offsets  to  the  smaU  muscles  of  the  little  finger,  runs  along  the 
inner  margin  of  its  phalanges.     The  tecond  runs  along  the  fourth  metacarpal 
space,  and  at  the  root  of  the  fingers  divides  into  two  branches,  which  pro- 
ceed along  the  contiguous  borders  of  the  ring-finger  and  little  finger.    The 
third  is  similarly  disposed  of  to  the  ring-finger  and  middle  finger,  and  the 
Jburth  to  the  latter  and  the  index -finger.     The  radial  side  of  the  index- 
finger  and  the  thumb  are  supplied  from  the  radial  artery. 

The  digital  arteries  placed  at  first  superficial  to  the  tendons,  then  lie  be- 
tween them,  accompanied  by  the  digital  nerves  as  far  as  the  clefts  of  the 
fingers,  where  they  are  joined  by  the  anterior  interosseous  arteries,  branches 
of  the  deep  arch»    On  the  sides  of  the  fingers,  each  artery  lies  beneatli  the 
corresponding  nerve,  and  gives  branches  which  supply  the  sheaths  of  the 
tendons,  and  the  joints,  some  of  them  anastomosing  across  the  front  of 
the  bone  with  similar  branches  from  the  opposite  side.    At  about  the  middle   They  join 
of  the  last  phalanx,  the  two  branches  for  each  finger  converge  and  form  an   °^  ^"^ 
arch,  from  which  proceed  numerous  small  offsets  to  supply  the  matrix  of  ^ 
the  nail  and  all  the  structures  at  the  tip  of  the  finger. 

The  peculiarities  observed  in  the  branches  of  the  superficial  palmar  arch, 
will  be  noticed  after  the  description  of  the  deep  arteries  of  the  hand. 


RADIAL  ARTERY. 

The  radial  artery ^  fig.  141,  c.  [plates  88,  89],  in  direction.  Radial 
though  not  in  size,  appears  to  be  the  continuation  of  the  brachial.  "^'7- 
It  extends  from  the  bifurcation  of  the  latter,  obliquely  along  the  Extent; 
front  of  the  fore-arm  as  far  as  the  lover  end  of  the  radius,  below 
which  it  turns  round  the  outer  border  of  the  wrist,  and  then  de-  corves  at 
scending  to  the  back  of  the  space  between  the  metacarpal  bones  ^^^^^  ^^^' 
of  the  thumb  and  fore-finger,  passes  forwards  into  the  palm  of  the 
hand,  which  it  crosses  towards  the  inner  side,  so  as  to  form  the 
deep  palmar  arch.     From  the  change  in  its  course  at  the  lower 
end,  the  direction  and  connexions  of  the  radial  artery  may  be  se- 
parately described  in  the  fore-arm,  on  the  wrist,  and  in  the  hand. 
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In  the  fore-arm^  the  direction  of  tbis  artery  is  from  the  point 
of  bifurcation  of  the  brachial  opposite  to  the  neck  of  the  radius 
towards  the  fore  part  of  the  styloid  process  of  that  bone.  It 
descends  at  first  somewhat  obliquely  outwards  in  a  line  with  the 
brachial  artery,  and  then  nearly  vertically  along  the  outer  part 
of  the  front  of  the  fore-arm,  its  course  being  indicated  by  a  line 
drawn  from  the  middle  of  the  bend  of  the  elbow  to  the  narrow 
interval  between  the  trapezium  bone  and  the  tendons  of  the  ex- 
tensors of  the  thumb,  which  can  be  readily  felt  towards  the 
outer  border  of  the  wrist.  Placed  at  first  to  the  inner  side  of 
the  radius,  the  vessel  gradually  inclines  to  the  firont  of  that 
bone,  on  which  it  lies  below ;  it  is  in  this  part  of  the  vessel 
that  the  pulse  is  usually  felt  daring  life.  The  radial  artery  is 
nearer  to  the  surface  than  the  ulnar,  and  is  covered  only  by  the 
common  integument  and  fascia,  except  where  it  is  overlapped 
by  the  fleshy  part  of  the  supinator  longus,  ^,  which  must  be 
drawn  aside  in  order  to  bring  the  vessel  into  view.  At  first  it 
rests  on  the  tendon  of  the  biceps,  and  is  then  supported  by 
the  branches  of  the  musculo-spiral  nerve,  and  some  cellular 
tissue,  which  separate  it  from  the  short  supinator  muscle.  It 
next  passes  over  the  insertion  of  the  pronator  teres,  and  the 
thin  radial  origin  of  the  flexor  sublimis ;  afler  which,  it  lies 
on  the  flexor  pollicis  longus  and  pronator  quadratus,  until  it 
reaches  the  lower  end  of  the  radius.  To  the  inner  side  of 
this  vessel  lie  the  pronator  teres  in  the  upper  part  of  its  course, 
and  in  the  rest,  the  flexor  carpi  radialis ;  and  on  the  outer  side, 
in  its  whole  course  along  the  fore-arm,  is  the  supinator  longus 
or  the  tendon  of  that  muscle. 

The  artery  is  accompanied  by  venae  comites,  which  have  the 
usual  arrangement  of  those  veins. 

Nerves. — The  radial  branch  of  the  musculo-spiral  nerve  is 
placed  on  the  outer  side  of  the  artery  in  the  middle  third  of  its 
course.  At  the  elbow  that  nerve  is  separated  from  the  artery  by 
a  considerable  interval ;  and  towards  the  lower  end  of  the  fore- 
arm, it  turns  backwards  beneath  the  tendon  of  the  supinator 
longus,  to  reach  the  dorsal  aspect  of  the  arm,  and  thus  loses 
all  connexion  with  the  artery.  Some  filaments  of  the  external 
cutaneous  nerve  pierce  the  fascia  to  reach  the  lower  part  of  the 
artery,  which  they  accompany  to  the  back  of  the  carpus. 

At  the  wriaiy  the  radial  artery  turns  outwards  between  the 


nerres. 
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styloid  process  of  the  radius  and  the  carpus,  beneath  the  ten-  ^^/\, 
dons  of  the  extensors  of  the  metacarpal  bone  and  of  the  first  ^^^^^^  ^^ 
phalanx  of  the  thumb,  and  upon  the  external  lateral  ligament  connexions, 
of  the  wrist-joint,  to  reach  the  back  of  the  carpus.     It*then 
runs  downwards  for  a  short  distance,  lying  in  the  angular  in- 
terval between  the  tendons  of  the  two  extensors  of  the  thumb 
just  alluded  to,  and  that  of  the  extensor  of  its  second  phalanx ; 
and  soon,  being  crossed  by  this  last-named  tendon,  the  vessel 
reaches  the  upper  end  of  the  space  between  the  first  and  second 
metacarpal  bones,  where  it  turns  forwards  into  the  palm  of  the 
hand,  by  passing  between  the  heads  of  the  first  dorsal  inter- 
osseous muscle. 

As  it  turns  round  below  the  end  of  the  radius  the  artery  is 
deep-seated,  but  afterwards  comes  nearer  to  the  surface.     It  is  VeiiM  and 
accompanied  by  two  veins  and  by  some  filaments  of  the  external 
cutaneous  nerve,  and  is  crossed  by  subcutaneous  veins  and  by 
filaments  of  the  radial  nerve. 


PECULIARITIES    OF    THE    RADIAL    ARTERY. 

From  the  usual  place  of  origin  the  radial  was  found,  in  429  observations,  Origin 
to  deviate  in  the  proportion  of  nearly  1  case  in  8.  In  all  it  arose  higher  higher 
than  usual  [plate  31],  with  the  exception  of  one  case  of  low  division  of  the  "*     ' 

brachial  artery,  and  in  this  the  radial  artery  was  joined  by  a  vas  aberrans 
[plate  35,  fig.  4J.  The  brachial  artery  (most  commonly  near  its  upper  end) 
was  the  source  from  which  the  radial  proceeded  in  case  of  high  origin  much 
more  frequently  than  the  axillary  [op.  cit.  p.  317]. 

The  position  of  this  artery  in  the  upper  arm,  in  the  case  of  its  premature   Peculiar, 
origin,  having  been  already  mentioned  (page  630,)  it  remains  only  to  examine   pf  position 
the  peculiarities  of  its  course  in  the  fore-arm.      The  radial  artery  more  ' 

rarely  deviates  from  its  usual  position  along  the  fore-arm  than  the  ulnar. — 
It  has,  however,  been  found  lying  upon  the  fibrous  expansion  from  the  ten- 
don of  the  biceps,  and  over  the  fascia  of  the  fore-arm,  instead  of  beneath   over  fiucia 
those  structures  [plate  41,  fig.  4].     This  vessel  has  also  been  observed  to  be  f'  muacles, 

but    VApV 

placed  on  the  surface  of  the  long  supinator,  instead  of  on  the  inner  border  Yaiely  • 
of  that  muscle  [plate  42,  fig.  5].    In  turning  round  the  wrist,  it  has  likewise 
been  seen  to  deviate  from  its  ordinary  course  by  passing  over  the  extensor 
tendons  of  the  thumb,  instead  of  beneath  them  [plate  42,  fig.  4].     But  these 
several  peculiarities  are  of  very  rare  occurrence.     As  was  previously  stated  joined 
(p.  631),  the  vasa  aberrantia  occasionally  derived  from  the  brachial  or  axil-  by  vaa 
lary  arteries  most  commonly  end  by  joining  the  radial,  or  one  of  its  branches.   *    "*"*• 
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Some  of  the  peculiarities  observed  in  these  vessels  may  be  usefully  con- 
trasted with  each  other. 

In  the  first  place,  it  has  been  found  that  the  radial  artery  much  more  fre- 
quently deviates  in  some  important  particular  from  its  usual  condition  than 
the  ulnar,  the  proportions  in  a  large  and  about  an  equal  number  of  cases 
being  about  1  in  4^  for  the  radial  artery,  and  1  in  10  for  the  ulnar. 

With  respect  to  the  ^ace  of  origin,  the  radial  offered  more  frequent  pecu- 
liarities than  the  ulnar,  in  the  proportion  of  13  to  8.  The  radial  artery 
arose  from  the  axillary  twice  as  often  as  the  ulnar.  In  taking  origin  high 
up  from  the  brachial,  the  radial  artery  sprung  most  frequently  from  the 
upper  part  of  that  tnmk ;  while,  on  the  contrary,  the  ulnar  artery  most  com- 
monly arose  from  the  brachial,  near  its  lower  end. 

There  are  certain  variations  of  nxe  presented  by  the  radial  and  ulnar  ar- 
teries which  may  be  best  explained  together,  for  they  exhibit  a  principle  of 
compensation,  according  to  which,  if  one  be  smaller,  the  other  is  larger. 

The  ulnar  artery  is  the  vessel  which  is  the  most  frequently  diminished  in 
size,  its  deficiency  being  then  usually  compensated  for  on  the  hand  by  the 
radial,  as  will  be  shewn  in  considering  the  arteries  of  the  hand;  but  the 
palmar  part  of  the  ulnar  artery  may,  when  small,  be  reinforced  by  a  large 
median  artery,  and  in  the  fore-arm  the  ulnar  artery  itself  has  been  found  to 
be  strengthened  by  another  branch  from  the  anterior  interosseous  [plate  44, 
fig.  2]. 

A  diminution  in  size  of  the  radial  is  less  frequent  than  of  the  ulnar 
artery.  The  defect,  when  it  exists,  is  compensated,  especially  in  the  hand, 
by  an  increase  in  the  size  of  the  ulnar.  In  the  fore-arm  the  radial  artery 
has  been  observed  to  be  reinforced  by  the  anterior  interosseous  in  front  of 
the  wrist,  and  by  the  perforating  branch  of  that  vessel  behind  the  carpus 
[op.  cit.  p.  321^  plate  44.]  The  last  cases  referred  to  may  be  regarded  as  a 
transition  to  an  extremely  rare  variety,  in  which  the  radial  artery  ended  by 
giving  the  recurrents  and  a  few  muscular  branches,  the  place  of  its  dc^ 
scending  trunk  being  supplied  near  the  wrist  by  the  interosseous.  An  ex- 
ample of  this  arrangement  of  the  vessels  is  in  the  Museum  of  Professor 
Otto,  at  Breslau. 


BRANCHES    OF    THE    RADIAL    ARTERY. 
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The  branches  of  the  radial  artery  may  be  arranged  according 
as  they  are  given  off  in  the  fore-arm,  on  the  wrist,  and  in  the 
hand.  The  branches  which  arise  from  the  radial  in  the  fore- 
are  the  radial  recurrent,  the  muscular  branches,  the  an* 


arm. 


terior  carpal,  and  the  superficial  volar. 
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The  radial  recurrent  artery,  fig.  141,  y)  which  varies  much  in  size,  arches  Recmrent 
upwards  from  the  radial  soon  after  its  origin,  running  between  the  branches 
of  the  musculo-spiral  nerve.  It  first  lies  on  the  supinator  brevis,  and  then 
on  the  brachialis  anticus,  being  covered  by  the  supinator  longus.  In  front 
of  the  outer  condyle,  and  in  the  interval  between  the  last  two  muscles,  it 
anastomoses  with  the  terminal  branches  of  the  superior  profunda  [plate  452, 
%*  1]*  From  the  lower  or  convex  side  of  this  artery  are  given  off  several 
branches ;  one,  of  considerable  size,  to  the  supinator  and  extensor  muscles, 
and  some  beneath  the  latter  to  anastomose  with  the  posterior  interosseous 
branches.    It  also  supplies  the  supinator  brevis  and  brachialis  anticus  in  part. 

Several  unnamed  muscular  branches  are  given  to  the  muscles  on  the  fore  MmcaUur. 
part  of  the  arm. 

The  anterior  carpal  is  a  small  branch  which  arises  from  the  radial  artery  Anterior 
near  the  lower  border  of  the  pronator  quadratus,  and  runs  inwards  in  front  of  carpal, 
the  radius.     It  is  usually  called  the  anterior  radial  carpal,  to  distinguish  it 
from  a  similar  branch  from  the  ulnar  artery,  with  which  it  anastomoses  so  as 
to  form  an  arch  above  and  in  front  of  the  radio-carpal  articulation,  from  which 
branches  descend  to  supply  the  joints  of  the  wrist. 

The  tuperficial  volar  [ramus  superficialis  volae]  g,  proceeds  directly  for-  Superfid. 
wards  from  the  radial  artery,  where  it  is  about  to  turn  backwards,  following  ▼o^*'» 
the  direction   of  that  vessel  in  the  fore-arm.     In  its  size  this  branch  is   Taries  in 
subject  to  many  varieties.    Most  commonly  it  is  very  small,  and  ends  in  the  ■>«« ; 
muscles  of  the  thumb.    When  it  attains  considerable  size  this  artery  runs  generaDv 
over  the  small  muscles  of  the  thumb  at  their  origin,  lying  upon  the  annular  ends  in 
ligament,  to  which  it  is  bound  down  by  a  thin  process  of  fascia,  and  is  "y*?/**, 
usually  described  as  inosculating  with  the  radial  extremity  of  the  superficial 
palmar  arch,  which  it  thus  completes. 

The  blanches  which  arise  from  the  second  or  carpal  portion  of 
the  radial  artery  are  the  following :  —  the  posterior  carpal,  the 
metacarpal,  the  dorsal  arteries  of  the  thumb,  and  the  dorsal 
artery  of  the  index-finger. 

The  potierior  carpal  (ar.  dorsalis  carpi  radialis)  [plate  40,  fig.  1]  is  small   Poster, 
but  constant.    It  arises  opposite  the  carpal  articulations,  beneath  the  exten-  ^^» 
sor  tendons  of  the  thiunb,  and  near  the  tendons  of  the  radial  extensor  muscles, 
beneath  which  it  runs  inwards  on  the  back  of  the  carpus.     Here  it  anas- 
tomoses with  a  similar  branch  from  the  ulnar  artery,  and  with  the  termina- 
tions of  the  anterior  interosseous  artery,  which,  it  will  be  remembered,  per- 
forates the  interosseous  ligament,  and  becomes  dorsal  in  the  lower  part  of 
the  fore-arm.   Branches  descending  from  the  carpal  artery  to  the  metacarpal 
spaces  become  the  dortal  interostcous  arteries,  for  the  third  and  fourth  in-   inteross. 
terosseous  spaces  of  the  hand,  after  anastomosing,  at  the  upper  end  of  those   hnmchea. 
spaces,  with  the  posterior  perforating  branches  from  the  deep  palmar  arch. 

The  Jirst  dorsal  interosseous  branch  (metacarpal :  ramus  dorsalis  inter-    .F"** 
osseus  primus,  —  Haller,)  [plate  40,  fig.  1,]  arises  from  beneath  the  ex-   *'^*®'°"' 
tensors  of  the  thumb,  frequently  with  the  posterior  carpal,  and  descends 
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deep  palmar  arch.  The  convexity  of  this  arch  is  directed 
downwards.  It  is,  as  its  name  implies,  more  deeply  seated  than 
the  superficial  arch  derived  from  the  ulnar  artery, — ^being  placed 
upon  the  interosseous  muscles^  and  the  metacarpal  bones,  im- 
mediately below  the  carpal  extremities  of  these;  and  being 
covered  by  the  flexor  brevis  poUicis,  the  flexor  tendons  of  the 
fingers,  the  lumbricales  muscles,  and  the  muscles  of  the 
little  finger.  It  is  also  higher  or  nearer  to  the  carpus  than  the 
superficial  arch,  and  difiers  from  it  in  retaining  its  size  almost 
undiminished.  It  is  accompanied  by  the  deep  branch  of  the 
ulnar  nerve,  which  runs  from  the  inner  end  of  the  arch  outwards. 

Branches. — The  deep  palmar  arch  gives  off  recurrent  branches  (rami  retro- 
gradi, — Haller)  from  its  upper  concave  side,  which  ascend  and  anastomose 
with  the  branches  from  the  anterior  carpal  arch.  It  likewise  fmnishes 
superior  perforating  branches,  three  in  nmubcr,  which  pass  backwards  through 
the  upper  extremities  of  the  last  three  interosseous  spaces  to  inosculate  with 
the  dorsal  interosseous  arteries.  Lastly,  the  deep  palmar  arch  affords  origin, 
from  its  convexity,  to  the  palmar  interosseous  arteries  (interossea  volares, — 
Haller),  usually  three  in  number,  but  very  liable  to  variation,  which  lie 
upon  the  interosseous  spaces,  supply  the  muscles  there,  and  anastomose 
at  the  clefts  of  the  fingere  with  the  digital  branches  from  the  superficial  arch. 
It  is  by  an  enlargement  of  these  small  vessels  that  the  deep  palmar  arch 
sometimes  supplies  the  corresponding  digital  arteries  in  the  absence  of  those 
usually  derived  from  the  superficial  arch.. 


ARTERIES    OF    THE    HAND  :     VARIOUS    CONDITIONS    OF. 


Two  Bets 
of  arteries 
in  band. 


mntoally 
deficient 
and  in 
ezoeu. 


Deficiencies 
lapplied 
fr.  other 

SOVLTCeS. 


The  arteries  of  the  hand  frequently  vary  from  their  usual  mode  of  disL 
tribution.  Ordinarily  there  are,  it  will  be  remembered,  two  sets  of  arteries 
in  the  hand  communicating  with  each  other,  viz.  an  ulnar  or  superficial  set 
on  the  inner  side,  and  a  radial  or  deep  set  on  the  outer.  Now,  from  the 
usual  arrangement  presented  by  these  two  sets  of  arteries  there  are  numerous 
deviations,  which  may  be  classed  as  follows,  a.  By  far  the  larger  number  of 
deviations  consist  of  a  deficiency  in  one  or  other  of  these  sets  of  arteries,  ac- 
companied by  a  corresponding  increase  in  the  opposite  one ;  and  it  may  be  ob- 
served that  the  defect  is  much  more  commonly  on  the  part  of  the  superficial, 
and  the  increase  on  the  part  of  the  deep  set.  6.  In  a  second  and  smaller 
class  of  variations  a  deficiency  in  one  or  other  of  the  two  systems  above 
referred  to  is  supplied,  either  by  the  enlargement  of  branches  which  descend 
in  front  of  the  limb,  as  the  superficial  volar  (from  the  radial),  or  the  median 
artery  (from  the  anterior  interosseous),  or  by  the  enlargement  of  a  meta- 
carpal branch  (from  the  radial)  on  the  back  of  the  hand. 

In  illustration  of  these  general  remarks,  the  following  modes  of  arrange- 
ment of  the  vessels  may  be  mentioned. 
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In  the  greater  number  of  cases  the  superficial  palmar  arch  is  diminished^  Digital 
and  gives  off  fewer  digital  branches  than  usual.     Generally  only  one  branch  brs.  fr. 
is  wanting,  viz.  that  which  supplies  the  adjacent  sides  of  the  fore  and  middle  "^^^^ 
fingers;  but  sometimes  two  or  three  branches  are  absent,  or  even  all  four,  fective; 
as  when  the  ulnar  artery,  after  giving  branches  to  the  short  muscles  of  the 
little  finger,  ends  in  the  deep  palmar  arch.     In  the  last-named  case,  which  is 
rare,  it  is  obvious  that  the  superficial  arch  is  altogether  wanting. 

These  various  deficiencies  in  the  superficial  palmar  arch  and  its  branches  fiunished 
are  usually  compensated  for  by  an  enlargement  of  the  deep  arch,  the  palmar  ^*  ^^*P 
inter-osseous  branches  of  which,  being  increased  in  size,  divide  at  the  clefts  of 
the  fingers,  and  form  such  collateral  digital  branches  as  are  not  derived  from 
the  usual  source.  But  a  defective  superficial  arch  may,  as  before  men- 
tioned, be  reinforced  from  other  vessels,  viz.  from  the  superficial  volar,  from 
an  enlarged  median  artery,  or  from  a  large  metacarpal  branch. 

It  sometimes,  but  more  rarely,  happens,  that  the  radial  system  of  vessels   Radl. 
is  deficient ;  in  which  case  the  superficial  arch  (which  belongs  to  the  ulnar  defiective. 
system)  may  supply  all  the  digital  arteries  to  the  thumb  and  fingers,  or  one 
of  these  may  be  derived  from  the  superficial  volar,  the  median,  or  the  radial 
interosseous.    [For  further  information  on  this  subject,  see  op.  citat.  pp. 
334 — 7,  with  the  illustrative  figures.] 

DESCENDING  AORTA.— THORACIC  AORTA. 

From  tlie  point  at  which  its  arch  is  considered  to  terminate —  Descendg. 
the  lower  margin  of  the  third  dorsal  vertebra — the  aorta  descends  ^    ' 

extent  * 

along  the  fore-part  of  the  spine  to  the  fourth  lumbar  vertebra, 
where  it  divides  into  the  common  iliac  arteries.  The  direction 
of  this  part  of  the  vessel  is  not  vertical,  for  as  its  course  is  in-  direction; 
fiuenced  by  the  spine,  upon  which  it  rests,  it  is  necessarily  con- 
cave forwards  in  the  dorsal  region,  and  convex  forwards  in  the 
lumbar.  Again,  its  commencement  is  at  the  left  side  of  the 
bodies  of  the  vertebrse ;  its  termination  also  inclines  a  little  to 
the  left,  whilst  about  the  last  dorsal  vertebra  it  is  nearly  upon 
the  median  line.  From  this  arises  another  slight  curve,  the 
convexity  of  which  is  to  the  right  side.  Within  the  thorax,  "  ^^^^^ 
where  the  offsets  are  small,  the  aorta  diminishes  but  little  in  size; 
in  the  abdomen  the  diminution  is  considerable,  in  consequence 
of  large  branches  being  furnished  to  the  viscera  in  that  cavity. 

That  part  of  the  aorta  (below  the  arch)  which  is  situated  in  the 
thorax  is  called  the  thoracic  aorta^  fig.  184,  b.  [plate  47];  it  ex-  Thoracic 
tends  from  the  lower  border  of  the  third  dorsal  vertebra  on  its  left  ***^' 
side,  to  the  opening  in  the  diaphragm  in  front  of  the  last  dorsal 
vertebra.     It  lies  in  the  back  part  of  the  interpleural  space  (the  ConnexionB. 
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Branches. 


Pericardiac 
Bronchial, 

vary  mnch. 


Pecoliari- 
ties  of 
bronchial 
arteries 
in  origin; 


in  number; 

(Esopha- 
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posterior  mediastinum),  being  before  the  spine  and  behind  the 
root  of  the  left  lung  and  the  pericardium ;  its  left  side  is  in 
contact  with  the  corresponding  pleura  and  1ung»  and  close  on 
the  right  side  are  the  azygos  vein,  the  thoracic  duct  and 
oesophagus.  The  latter  tube,  however,  towards  the  lower  part 
of  the  thorax  inclines  in  front  of  the  artery,  and  near  the 
diaphragm  gets  somewhat  to  its  left  side.  The  small  azygos 
vein  crosses  behind  the  thoracic  aorta. 

The  branches  derived  from  the  thoracic  aorta  are  numerous 
but  small.  They  are  distributed  to  the  walls  of  the  thorax,  and 
to  the  viscera  contained  within  it — the  latter  being  much  the 
smaller  and  least  numerous  branches. 

The  branches  to  the  viscera  are  very  irregular  in  their  number 
and  place  of  origin.     They  are  as  follows : — 

The  pericardiac  branches  are  some  very  small  and  irregular  vessels  which 
pass  forwards  and  ramify  on  the  pericardium. 

The  bronchial  arteries  are  the  proper  nutritious  arteries  of  the  substance 
of  the  lung :  they  accompany  the  bronchial  tubes  in  their  ramifications 
through  that  organ,  and  they  also  supply  the  bronchial  glands,  and  in  part 
the  oesophagus.  These  vessels  vary  frequently  in  number,  and  in  their  mode 
of  origin.  The  bronchial  artery  of  the  right  side  arises  from  the  first  aortic 
intercostal  artery,  or  by  a  common  trunk  with  the  left  bronchial  artery  from 
the  thoracic  aorta ;  on  the  left  side  there  are  generally  two  bronchial  arteries, 
both  of  which  arise  from  the  thoracic  aorta,  one  near  the  commencement  of 
that  trunk,  and  the  other,  named  inferior  bronchial,  lower  down.  Each  ar- 
tery is  usually  directed  to  the  back  part  of  the  corresponding  bronchus, 
along  which  it  runs,  dividing  and  subdividing  with  the  successive  bronchial 
ramifications  in  the  substance  of  the  lung. 

Peculiarities  of  the  bronchial  arteries,— ^The  place  of  origin  is  liable 
to  much  variation. 

The  artery  of  the  right  side  has  been  found  to  arise  singly  from  the  aorta, 
from  the  internal  mammary,  or  from  the  inferior  thyroid.  The  bronchial  ar- 
teries of  the  two  sides  have  been  seen  to  arise  by  a  common  trunk  from  the 
subclavian  (Haller).  Two  such  common  trunks,  each  furnishing  a  branch  to 
the  right  and  left  lungs,  have  been  observed,  in  a  single  case,  to  descend  into 
the  thorax  after  arising,  one  from  the  internal  mammary,  and  the  other  from 
the  superior  intercostal  artery  [plate  24,  fig.  5].  Some  other  peculiarities 
in  these  arteries  of  less  note  have  from  time  to  time  been  recorded ;  it 
is  necessary  only  to  refer  to  one,  viz.,  the  occurrence  of  two  distinct  bron- 
chial arteries  for  each  lung. 

The  asophageal  arteries  are  variable  in  size  and  number ;  there  arc 
usually  four  or  five,  which  arise  from  the  fore  part  or  right  side  of  the  aorta, 
and  run  obliquely  downwards  upon  the  oesophagus,  supplying  its  coats. 
Tlic  lower  branches  of  these  vessels  anastomose  with  the  ascending  offsets 
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of  the  coronary  artery  of  the  stomachy  whilst  the  upper  branches  communi- 
cate in  a  similar  way  with  those  of  the  inferior  thyroid  artery. 

The  glands  and  loose  tissue  in  the  posterior  mediastinum  also  receive 
small  branches  {posterior  mediastinal). 

The  branches  furnished  by  the  aorta  to  the  walls  of  the 
thorax  are  named  intercostal  from  their  course  between  the 
ribs. 

The  intercostal  arteries,  fig.  134,^;/,  (inferior  or  aortic  intereostaU)  fplate    IntercoBtal, 
48],  arise  from  the  posterior  part  of  the  aorta,  and  nm  outwards  upon  the  ***^*^» 
bodies  of  the  vertebrss,  after  which  they  lie  along  the  intercostal  spaces. 
They  are  usually  ten  in  number,  the  upper  intercostal  space  and  occasion-  number; 
ally  a  second  space  also,  being  supplied  by  the  superior  intercostal  (a 
branch  of  the  subclavian  artery).    Owing  to  the  position  of  the  aorta  to  the 
left  side  of  the  spine,  the  right  aortic  intercostals  cross  over  the  front  of  the 
vertebne,  furnishing  many  small  branches  to  those  bones ;  and  they  arc 
therefore  a  little  longer  than  the  arteries  of  the  left  side.     As  these  vessels 
pass  outwards,  they  arc  covered  by  the  pleura,  and  crossed  by  the  sympa- 
thetic nerve ;  those  of  the  right  side  also  pass  behind  the  oesophagus,  the  longer  on 
thoracic  duct,  and  the  azygos  vein  [plate  47] .  "8^*  "^** 

Having  reached  the  middle  of  its  corresponding  intercostal  space,  each    g^^jj  ^j_ 
aortic  intercostal  artery  divides  into  two  branches,  of  which  one  (a  dorsal  vidcs 
branch)  passes  backwards,  and  will  be  presently  described  ;  whilst  the  other   Y^^  *^° 
or  anterior  division  continues  outwards  between  the  ribs. 

This  anterior  branch,  or  proper  intercostal  artery,  passes  outwards,  at  first  IntercoBtal 
between  the  pleura  with  a  thin  fascia  (in  front),  and  the  external  intercostal  branch 
muscle  (behind);  and  afterwards  between  the  two  layers  of  intercostal  muscles. 
Having  gained  the  lower  border  of  the  rib  above,  near  the  angle  of  the  bone, 
by  passing  obliquely  upwards  from  the  middle  of  the  intercostal  space,  the 
artery  furnishes  several  small  branches,  and  one  long  and  slender  branch 
which  inclines  downward  and  approaches  the  border  of  the  rib  below,  supply- 
ing the  bone  and  the  intercostal  muscles.  After  giving  off  these  branches,  the 
artery  continues  along  the  lower  border  of  the  rib  above,  and  after  supplying 
the  intercostal  muscles,  anastomoses  with  the  anterior  intercostal  branches 
derived  from  the  internal  mammary  artery,  and  with  the  thoracic  branches 
of  the  axillary  artery. 

The  first  of  the  aortic  intercostal  arteries  has  an  anastomosis  with  the  joins  with 
superior  intercostal,  which  is  derived  from  the  subclavian  artery,  and  the  last  ^^'• 
three  are  prolonged  amongst  the  abdominal  muscles,  where  tliey  communi- 
cate with  the  epigastric  artery  in  front,  with  the  phrenic  arteries  at  the  side, 
and  with  the  lumbar  branches  of  the  abdominal  aorta  lower  do^n. 

Each  intercostal  artery  is  accompanied,  as  it  runs  outwards  between  the 
ribs,  by  a  corresponding  vein,  and  by  one  of  the  dorsal  nerves. 

The  posterior  or  dorsal  branch  of  each  intercostal  artery  passes  backwards 
to  the  inner  side  of  the  anterior  costo -transverse  ligament,  with  the  posterior 
branch  of  the  coi responding  spinal  nerve  ;  and  having  furnished  an  offset  to 
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the  spinal  canal,  resches  the  mnscles  of  the  hack,  and  di rides  into  an  inter- 
nal and  an  external  hranch.  The  internal  branch  is  directed  towards  the 
spinous  processes,  on  or  through  the  semispinalis  dorsi,  and  ramifies  in  the 
muscles  and  the  skin.  The  external  branch  tarns  outwards  ondo-  the  Ion- 
gissimus  dorsi,  and  is  distributed  between  that  muscle  and  the  sacro-lum- 
balls  ;  some  reach  the  superficial  muscles  [plate  19]. 

The  ipinal  branches  of  the  aortic  intercostal  arteries  are  distribated  partly  to 
the  cord  and  its  membranes,  and  partly  to  the  bones,  in  the  same  manner  as 
the  spinal  branches  of  the  lumbar  arteries,  to  the  description  of  which  refer- 
ence is  to  be  made. 


AbdamL 
aorta ; 

extent: 


parts  in 
contact. 


Blanches; 


two  leriet. 


ABDOMINAL  AOBTA. 

The  aorta,  after  having  passed  the  diaphragm  is  thus  named. 
It  rests  on  the  bodies  of  the  vertebrse,  extending  from  the  front 
of  the  last  dorsal  to  the  fourth  lumbar  vertebra^  a  little  to  the 
left  of  the  median  line,  where  it  usually  divides.  The  anterior 
surface  of  the  great  artery  is  successively  in  apposition  with  the 
liver,  the  splenic  vein,  the  pancreas,  the  third  portion  of  the 
duodenum,  the  left  renal  vein,  and  the  peritoneum.  The  vena 
cava  lies  at  its  right  side,  the  right  crus  of  the  diaphragm  being 
interposed  at  the  upper  part  of  the  abdomen  ;  close  to  the 
same  side,  are  the  thoracic  duct  and  the  azyg^s  vein,  which  are 
placed  between  the  aorta  and  the  right  crus  of  the  diaphragm. 
The  aorta  is  surroimded  by  a  mesh  of  nerves  derived  irom  the 
sympathetic. 

The  abdominal  aorta,  fig.  1S4,  c.  [plates  53,  54],  gives  nu- 
merous branches,  which  may  be  divided  into  two  sets,  viz.,  those 
which  supply  the  viscera,  and  those  which  are  distributed  to  the 
walls  of  the  abdomen.  The  former  consist  of  the  codiac  artery, 
the  superior  mesenteric,  the  inferior  mesenteric,  the  capsular, 
the  renal,  and  the  spermatic  arteries ;  whilst  among  the  latter 
are  included  the  phrenic,  the  lumbar,  and  the  middle  sacral 
arteries.  The  first  three  of  the  visceral  branches  are  single 
arteries. 


Coeliac 
artery. 


C(ELIAC  ARTERY  OR  AXIS. 


The  coeliac  artery^  fig.  184,  g^  fig.  1 42, 4  [plates  49, 58],  a  short 
and  very  thick  vessel,  arises  horn  the  aorta  close  to  the  maigin  of 
the  diaphragm.  In  the  erect  position  of  the  body  its  direction 
is  nearly  horizontal  forwards,  and  it  is  not  more  than  half  an 
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inch    long.      It   is    behind    the    email   omentum,    and    lies  iiKi; 

cIo6e  to  the  left  side  of  the  lobulus  Spigelii  of  the  liver,  and  ■'"^' 

above  the  pancreas,  the  two  semilunar  ganglia  being  in  sppo-  nedOTt 
sition  with  it,  one  on  each  side.     After  this  very  short  course, 

the  artery  divides  into  three  branches,  viz.,  the  coronary  artery  BnutchM; 
Fig.  142.' 


of  the  stomach,  the  hepatic,  and   the  splenic.     These    three  * 
branches  separate  at  the  same  time  from  the  end  of  the  artery 
like  radii  from  an  axis,  whence,  says  Winslow,  this  trunk  has 
been  called  axis  arterJEe  cceliacce. 

"  The  TiBcem  of  the  upper  p«rt  of  the  tbdomen,  with  the  ewliac  artery 
and  its  branches,  are  represented  in  this  sketch.  1  Liver.  S.  Oall-blod- 
der.  3.  Stomaeh.  4.  Its  pyloric  end.  S.  Pancreas.  6.  Spleen.  7.  Great 
omentum.  *.  Anrta.  a.  Phrenic  arteries,  b.  Coeliac.  c.  Coronary  of 
stomach,  d.  Hepatic,  e.  Pyloric.  ,f.  Gastro-duodenal.  g.  Right  ;^ro- 
cpiploic.    A.  Cystic  artery  to  gall-bladder,   i.  Splenic.  A:.  Lcftgastro-epiploic. 
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oiiephienici  Besides  these  branches  which  supply  the  viscera,  the  cceliac 
usually  gives  off  one  branch  to  the  walls  of  the  abdomen,  viz., 
one  of  the  phrenic  arteries. 

The  c€eliac  asU  is  from  time  to  time  partly  covered  at  its  origin  by  the 
diaphragm.  It  may  be  longer  than  usual, 'in  which  case  its  blanches  are 
not  given  oflf  together  [plate  66,  fig.  4]  ;  or  it  may  be  wanting  altogether,  the 
coronary,  hepatic,  and  splenic  arteries,  arising  separately  from  the  aorta 
plate  67,  fig.  3].  In  some  cases  the  cceliac  artery  gives  off  only  two  branches 
at  its  division,  (the  coronary  and  the  splenic,)  the  hepatic  being  supplied  from 
another  source.  Rarely,  it  gives  more  than  three  branches  to  the  viscera, 
the  additional  vessel  being  a  second  coronary,  or  a  separate  gastro-duodenal 
artery.  Both  phrenic  arteries  are  sometimes  derived  from  this  trunk. 
Cases  have  been  met  with  in  which  a  connexion  existed  between  the  coeliac 
axis  and  the  superior  mesenteric  artery  close  to  their  origin. 


Coronary 
artery  of 
Btoniach. 


Different 
fttates  of. 


CORONARY  ARTERY  OF  THE  STOMACH. 

The  coronary  artery  of  the  stomach  (coronaria  ventriculi), 
fig.  c,  [plate  49],  the  smallest  of  the  three  visceral  branches  de- 
rived from  the  cceliac  artery,  inclines  upwards,  and  to  the  left 
side,  to  reach  the  cardiac  orifice  of  the  stomach.  At  this 
point  some  branches  are  sent  upwards  on  the  oesophagus,  which 
communicate  with  the  aortic  oesophageal  arteries;  others  pass 
before  and  behind  the  cardiac  extremity  of  the  stomach,  and 
join  with  branches  of  the  splenic  artery.  The  continuation  of 
the  vessel  lies  between  the  layers  of  the  smaller  omentum,  and 
inclining  from  left  to  right  along  the  upper  curvature  of  the 
stomach,  gives  branches  to  its  coats,  and  inosculates  with  the 
pyloric  branch  of  the  hepatic  artery. 

The  coronary  artery  of  the  stomach  is  sometimes  given  off 
directly  firom  the  aorta  [plate  57,  fig.  3]  ;  and  is  occasionally  re- 
presented by  two  separate  vessels.  It  sometimes  furnishes  an 
additional  hepatic  artery. 


Hepatic 
artery; 


HEPATIC  ARTERY. 

The  hepatic  artery,  fig.  142,  d^  [plates  49,  50,]  which  is  in* 
termediate  in  size,  at  least  in  the  adult,  between  the  coronary 
and  splenic  arteries,  gives  branches  to  the  stomach,  the  duode- 
num, and  the  pancreas,  besides  supplying  the  liver  and  gall- 
bladder. It  inclines  upwards,  and  to  the  right  side,  between  the 
layers  of  the  small  omentum,  and  in  front  of  the  foramen  of  Wins- 
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low,  to  reach  the  transverse  fissure  of  the  liver,  in  which  course  it  ^^^"^  f"<* 
lies  upon  the  vena  port®  and  to  the  left  of  the  bile-duct.     Pre-  ' 

viously  to  reaching  the  liver,  it  gives  the  following  branches  :        Branches. 

The  pyloric  artery,  e,  descends  to  reach  the  pyloric  end  of  the  stomach,   Pyloric 
turning  from  right  to  left  along  its  upper  curvature,  supplies  it  with  branches, 
and  inosculates  with  the  coronary  artery.   This  is  sometimes  a  branch  of  the 
following  artery  (the  gastro-duodenal). 

The  gastro-dttodenalyjl  descends  behind  the  duodenum  near  the  pylorus,   Oastr.- 
and  on  reaching  the  lower  border  of  the  stomach,  changes  both  its  name  and   *^"*****'» 
direction.    It  runs  from  right  to  left  along  the  great  curvature  of  the  stomach, 
between  the  layers  of  the  great  omentum,  assuming  the  name  of  right  gastro-  gastr.-epip. ; 
epiploic,  g,  and  inosculates  with  the  left  gastro-epiploic  derived  from  the 
splenic  artery.     This  artery  gives  branches  upwards  to  both  surfaces  of  the 
stomach,  and  long  slender  vessels  downwards  to  the  omentum.    From  the 
gastro-duodenal  artery  a  branch,  pancreatico-duodenal,  fig.  143,  g,  descends  pancr.- 
along  the  inner  margin  of  the  duodenum,  between  it  and  the  pancreas,  and,  daodl. 
after  furnishing  several  branches  to  both  these  organs,  anastomoses  with 
a  small  ofiset  of  the  superior  mesenteric  artery. 

Near  the  transverse  fissure  of  the  liver,  the  hepatic  artery  divides  into  its   Hepatic 
right  and  left  branches,  which  are  intended  for  the  supply  of  the  correspond-   divides 
ing  lobes  of  that  organ.     The  lejlf  the  smaller  division,  lying  in  front  of  the 
vena  portSB,  diverges  at  an  acute  angle  from  the  other  branch,  and  turns  out- 
wards to  reach  the  left  extremity  of  the  transverse  fisstue  of  the  liver,  where 
it  enters  that  organ. 

The  right  hepatic  artery  inclines  outwards  to  the  right  extremity  of  the  and  right 
transverse  fissure.     When  crossing  behind  the  cystic  duct,  it  gives   off  branches; 
a  branch,  A,  the  cyttic  artery,  which  turns  upwards  and  forwards  upon  the  ktter  gives 
neck  of  the  gall-bladder,  and  divides  into  two  smaller  branches,  of  which  one  ^^  cystic, 
ramifies  between  its  coats  at  its  depending  surface,  the  other  between  it  and 
the  liver.     The  right  hepatic  artery  then  divides  into  two  or  three  branches, 
which  enter  the  liver  by  its  transverse  fissure,  and  ramify  in  its  substance, 
accompanying  the  divisions  of  the  vena  portsB  and  hepatic  ducts. 

The  hepatic  artery  may  arise  firom  the  superior  mesenteric  artery  [plate  66,  Vari.  of 
fig.  6],  or  from  the  aorta  itself  [plate  57,  fig,  3].    Accessory  hepatic  arteries  hepatic, 
are  often  met  with,  usually  coming  from  the  coronary  artery  of  the  stomach. 
It  has  been  found  to  furnish  a  phrenic  branch  [plate  66,  fig.  6]. 

SPLENIC  ARTERY. 

The  splenic  artery,   figs-  142,  143,  t,  [plates  49,  50,]  in  Splenic 
the  adult  the  largest  branch  of  the  coeliac  artery,  is  destined       ^* 
to  supply  the  spleen,  and  in  part  the  stomach  and  pancreas. 
It  is  directed  horizontally  towards  the  left  side.     Wavincr  and 

course  • 

often  tortuous  in  its  course,  it  passes,  together  with  the  splenic  is  tortuous; 
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vein,  which  is  below  it,  behind  the  upper  bolder  of  the  pancreas, 
and  dirides  near  the  spleen  into  severEil  branches.     Some  of 


these  enter  the  fissure  in  that  organ,  and  are  distributed  to  its 
substance ,-  three  or  four  are  re&ected  towards  the  faul^n^  end 

it^  of  the  stomach,  upon  which  they  ramify.     Its  branches  are  the 

■mnc «,     following:— 

pniicmtic;  The  pancreatic  branches,  fig.  143,  k,  nriable  in  size  and  number,  mre 
given  off  whilst  the  artery  ie  paseing  along  th«  pancreas,  the  middle  and  left 

nne  oF  vh,     part  of  which  thej  Bupplj  with  Tessels.     One  of  larger  aize  not  oofreqaentlj 

la  iMger.  pj,^  f^^  ]gfj  (^  ^jgj,,^  j^  ^^^  direction  of  the  pancreatic  dnct,  sod  is  called 
panertatica  magna. 

Splenic.  The  tplenic  branches  are  the  proper  terminal  branches  of  the  artery;  they 

are  fire  or  six,  or  even  more  in  number,  and  vary  in  lcn([tb  and  size ;  they 
enter  the  spleen  by  the  liiluB  or  fissure  in  its  concave  surbce,  and  ramify 
within  that  organ. 

Oaitric  The  gaitrit  branches,  /,  (vata  brnia,)  vary  from  five  to  seven  in  nmnber  ; 

—  __  ^^^^  ^^  directed  from  left  lo  right,  eome  issuing  from  the  tnmk  of  the 

splenic  artery,  others  from  its  terminal  bnnches.  Enclosed  within  the 
gastro-Hplenie  omentum,  they  reach  the  left  extremity  of  the  Btomach,  where 

*  The  liver  is  msikcd  1,  the  stomach  2  ;  this  organ  is  drawn  up  ao  as  to 
show  its  under  surface,  and  at  the  same  time  bring  into  view  the  duo- 
denum 3,  the  pancreas  4,  the  spleen  0,  with  their  arteries,  a.  The  cieliac 
BTis,  b.  Coronaria  ventriculi.  c.  The  hepatic  artery,  d.  Its  pyloric  branch, 
e.  Thegustro-duodenal.y.  Tliciight gastro-epiploic.  g.  The pancreati co-duo- 
denal. A.  The  cystic.  >'.  The  splenic  artery,  k.  Itspancrcatic  branches.  /. 
Tlic  vosa  brcvia.  m.  The  left  gastro-epiploic.  n.  The  superior  mesenteric 
artery,     a.  The  trunk  of  the  aorta  cut  off  below  the  transverse  part  of  the 
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tbej  divide  and  spread  out  between  iti  coata,  communiOKting  with  the 
coronaf ;  and  left  goatro-epiploic  arteries. 

The  left  gaitro-epiplok  arteiy  runs  from  left  to  ri|;lit  along  the  great  cur-  I 
Tatuie  of  the  stomach,  fig,  143,  m.  Eg.  142,  k,  and  inoBCulates  with  ihe  right  * 
gastro-epiploio  brancli  from  the  hepatic  ariery.  In  ita  course,  this  vessel 
hes  between  the  layers  of  the  peritoneum  at  the  great  hordcrof  the  stomach, 
and  gires  several  long  and  slender  branches  downwards  to  the  omentuin, 
and  others  upwards  to  both  surfMes  of  the  stomach,  where  thejr  coinmuni- 
cale  with  the  other  goMtie  arteries. 

SUPEBIOB  HESENTEBIC  ABTEBY. 
The  suptrior  vutenteric,  %.  143,  n;  fig.  144,   a,   [pUlee  i 
50,   51,]   an  artery  of  laige  size,  auppHes   the  wbole  of  the 
Fig.  144.' 


*  The  transverse  part  of  the  colon  is  drawn  up,  and  one  layer  of  the  me- 
ienterr,  and  one  of  the  transverne  meso-colon,  as  well  as  the  singie  layer  con- 
neeteawith  the  colic  arteries  of  the  right  side  are  removed  tolavthe  arteries 
hare  : — 1.  is  the  termination  of  the  duodenum.  S,  S.  The  convolutions  of  the 
small  intestines.  3.  The  dxeum.  4,  6,  6.  The  ascendii^,  transreiie,  and 
descending  eoloo.  7.  The  pancreas. — Arteries,  a.  Superior  mesenteric. 
a.  to  e.  Its  several  brauches. 
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ongin ; 
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small  intestine  beyond  the  duodenum,  and  also  a  part  of  tbe 
great  intestine.  It  arises  from  the  fore  part  of  the  aorta,  a 
little  below  the  coeliae  artery.  For  a  short  space  this  artery 
is  covered  by  the  pancreas;  on  emeiging  from  below  that 
gland  it  descends  in  front  of  the  duodenum  at  its  end,  and  is 
thence  continued  between  the  layers  of  the  mesentery.  The 
splenic  vein  crosses  over  its  root.  In  the  mesentery  the  artery 
at  first  passes  downwards  and  to  the  left  side,  but  afterwards 
curves  towards  the  right  iliac  fossa,  opposite  to  which  it  inos- 
culates with  its  own  ileo-colic  branch. 

Branches. — Whilst  under  cover  of  the  pancreas,  the  superior 
mesenteric  artery  sends  oiF  a  small  branch,  inferior  pancrtatieo* 
duodenal^  fig.  144,  «,  which  runs  along  the  concave  border  of  the 
duodenum,  and  joins  with  the  pancreatico-duodenal  artery.  Its 
other  branches  may  be  divided  into  two  sets,  viz.  those  from  the 
left  or  convex,  and  those  from  the  right  or  concave  side. 

Those  which  spring  from  the  convex  or  left  side  of  the  TCSseU 
fig.  144,  a,  a,  {rami  intestini  tenuis^)  are  intended  for  the 
supply  of  the  jejunum  and  ileum.  They  are  usually  twelve  or 
more  in  number,  and  are  all  included  between  the  layers  of  the 
mesentery.  They  run  parallel  to  one  another  for  some  dis- 
tance, and  then  divide  into  two  branches,  each  of  which  forms 
an  arch  with  the  neighbouring  branch.  From  the  first  set  of 
arches  other  branches  issue,  which  divide,  and  recomrounicate 
in  the  same  way,  until,  finally,  after  forming  four  or  five  such 
tiers  of  arches,  each  smaller  than  the  other,  the  ultimate  divi- 
sions of  the  vessels  proceed  directly  to  the  intestine,  turning 
upon  it  on  both  sides,  and  ramifying  in  its  coats. 

The  branches  from  the  right  or  concave  side  of  the  superior 
mesenteric  artery  are  given  to  the  colon,  and  hence  are  named 
the  colic  arteries. 

The  ileocolic  artery,  6,  the  first  in  order  from  below  upwards,  inclines 
downwards,  and  to  the  right  side,  towards  the  ileo-colic  valve,  near  which  it 
divides  into  two  branches  :  one  of  these  descends  to  inosculate  with  the  ter- 
mination of  the  mesenteric  artery  itself,  and  to  form  an  arch,  from  the  con- 
vexity of  which  branches  proceed  to  supply  the  junction  of  the  small  with 
the  large  intestine,  the  coecum,  and  its  appendix  ;  the  other  division  ascends 
and  inosculates  with  the  following  branch. 

The  right  colic  artery,  c,  passes  transversely  towards  the  right  side,  be- 
neath the  peritoneum,  to  the  middle  of  the  ascending  colon,  opposite  to 
which  it  resolves  itself  into  two  branches,  of  which  one  descends  to  com- 
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municate  with  the  ileo-colic  artery,  whilst  the  other  ascends  to  Join  in  an 
arch  with  the  middle  colic. — This  artery  and  the  ileo-K^olic  often  arise  hy 
a  common  trunk. 

The  middle  colic  artery,  d,  passes  upwards  hetween  the  layers  of  the  meso-  Middle 
colon  towards  the  transverse  colon,  and  divides  in  a  manner  exactly  similar  ^^^' 
to  the  vessels  just  noticed.  One  of  its  branches  inclines  to  the  right,  where 
it  inosculates  with  the  preceding  vessel ;  the  other  descends  to  the  left  side, 
and  maintains  a  similar  communication  with  the  left  colic  branch,  /,  derived 
from  the  inferior  mesenteric  artery.  From  the  arches  of  inosculation  thus 
formed,  small  branches  pass  to  the  colon  for  the  supply  of  its  coats.  Those 
branches  of  the  superior  mesenteric  artery  which  supply  the  ascending  colon 
have  a  layer  of  peritoneum  on  their  anterior  aspect  only ;  the  others  lie  be- 
tween two  layers. 

The  superior  mesenteric  artery  is  occasionally  connected  at  its  origin  with 
the  cceliac  artery.  Not  unfrequently  it  furnishes  the  hepatic  artery  [plate 
66,  &g,  6]. 

INFERIOR  MESENTERIC  ARTERT.      , 

This   artery,   fig.  134,  i;    fig.  146,  d,    [plate  52,]   much  Inferior 
smaller  than  the  superior  mesenteric,  supplies  the  left  side  of  ™®'®°'®"*^» 
the  colon,  and  the  greater  part  of  the  rectum.     It  arises  from 
the  aorta,  between  an  inch  and  two  inches  above  the  bifurcation 
of  that  trunk. 

The  inferior  mesenteric  artery  deviates   to  the  left  side  in  course; 
the  direction  of  the  left  iliac  fossa^  from  which  point  it  descends 
between  the  layers  of  the  meso-rectura   into  the  pelvis,  and 
under  the  name  of  *•  superior  hcemorrhoidal"  artery,  runs  down 
behind  the  rectum.     It  lies  at  first  close  to  the  aorta,  on  its  left  connexions, 
side,  a^d  then  crosses  over  the  left  common  iliac  artery.     Its  Branches, 
branches  are  the  following  : 

The  left  colic  artery  (colica  sinistra),  fig.  145,  e,  is  directed  to  the  left  side  Left  colic, 
behind  the  peritoneum,  and  across  the  left  kidney  to  reach  the  descending 
colon  It  divides  into  two  branches,  and  forms  a  series  of  arches  in  the 
same  way  as  the  colic  yessels  of  the  opposite  side.  One  of  these  two 
branches  passes  upwards  along  the  colon,  and  inosculates  witli  the  descend- 
ing branch  of  the  middle  colic  ;  whilst  the  other  descends  towards  the  sig- 
moid flexure,  and  anastomoses  with  the  sigmoid  artery. 

The  sigmoid  artery,^  runs  obliquely  downwards  to  the  sigmoid  flexure  of  Sigmoid, 
the  colon,  where  it  divides  into  branches,  some  of  which  incline  upwards  and 
form  arches  with  the  preceding  vessel,  others  turn  downwards  to  the  rectum 
and  anastomose  with  the  following  branch.     Instead  of  a  single  sigmoid 
artery,  two  or  three  branches  are  sometimes  present. 

The  superior  /Hemorrhoidal  artery,  g,  (lisemorrhoidalis  interna, — Hallcr),   Superior 

the  continuation  of  the  inferior  mesenteric,  passes  into  the  pelvis  behind  the   haemo- 

rrhoidal. 
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rectum,  M  Unt  in  the  fold  of  the  meso-rectom,  and  then  diTidec  tnt«  tw« 
bfsnchci  which  nmirj  one  on  emch  side  of  the  inlestiDe,  eilcDdiag  to  near  iu 
lower  end,  and  •naMomoeing  with  the  middle  and  inferiM  UeciMtriMMdal  ar- 
teric*  [plates  S9,  6Uj. 

Fig.  145.* 


Anuio-  In  tfaii  plaoe  it  may  be  remarked  that  the  arteries  distiibuted  to  the 

ncMciirfii^  alimenlary  eanai  communicate  freely  one  with  the  other  over  the  vbole 
■liiDCDlu/  length  of  that  canal.  The  artcriea  of  the  great  intestine  derived  from  the 
can*].  two  mesenteric  arteriei,  form  a  range  of  vascular  arches  along  ihe  c6loo  and 

rectum,  at  the  lower  end  of  which  thcj  anaetomoae  with  the  middle  and  in- 
ferior hsmorrhoidal  arteries,  given  from  the  internal  iliac  and  pudic  arteries. 
ThebrancheB  from  the  left  side  of  the  auperi or  mesenteric  form  another  aeries 
of  arches  along  the  small  intestine,  which  is  connected  with  the  fbrmer  hy 
the  ileoHMlic  artery.  Further  a  branch  of  the  superior  mesenteric  joins  upon 
the  duodenum  with  the  pancreatico-duodentJ  artery ;  the  latter,  at  its  com- 
mencement, is  in  a  manner  continuous  with  the  pyloric  artery  ;  and  eo  like- 
wise, through  the  coronary  artery  of  ihc  stomach  and  its  ascending  biandiea, 
a  similar  connexion  is  formed  with  the  (esophageal  arteries,  even  up  t«  the 
pharynx. 

*  The  descending  colon  and  its  arteries.  1.  Transverse  colon,  i.  De- 
scending colon.  3.  Sigmoid  flexure  of  colon.  4.  Rectum,  fi.  Smal)  intes- 
tines. 6.  Psnrreoa.  a.  Aorta,  a,  Superior  mesenteric  artery,  c.  Middle 
colic  artery,  d.  Inferior  mesenteric,  e.  Left  colic.  J".  Sigmoid,  g.  Su- 
perior hnmorrhoidaL 
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CAPSULAR  OR  SUPRARENAL  ARTERIES. 

The  suprarenal  or  capsular  arteries,  fig.  184,  «»,  [plate  54,]  Snprap 
are  two  very  small  vessels  which  arise  irom  the  aorta  on  a  level 
with  the  superior  mesenteric  artery,  and  incline  obliquely  outwards 
upon  the  crura  of  the  diaphragm  to  reach  the  under  sur&ce  of 
the  suprarenal  capsules,  to  which  bodies  they  are  distributed, 
anastomosing  at  the  same  time  with  the  other  capsular  branches 
derived  from  the  phrenic  and  the  renal  arteries.  In  the  foetus  ^J^ 
these  arteries  are  of  large  size. 

RENAL  OR  EMULGENT  ARTERIES. 

The  renal  arteries,  fig.  184,  n,   [plates  58,  54],   of  large  Ren&l 
diameter  in  proportion  to  the  size  of  the  organs  which  they  "*^"•• 
supply,  arise  from  the  sides  of  the  aorta,  about  half  an  inch  be- 
low the  superior  mesenteric  artery,  that  of  the  right  side  some- 
what lower  down  than  that  of  the  left.     Each  is  directed  out-  direction, 
wards,  so  as  to  form  nearly  a  right  angle  with  the  aorta.     In  *™"*^®"®5 
consequence  of  the  position  of  the  aorta  upon  the  spine,  the 
right  renal  artery  has  to  run  a  somewhat  longer  course  than  the  the  right 
left,  in  order  to  reach  the  right  kidney.    The  artery  of  the  right  longw; 
side  crosses  behind  the  vena  cava,  and  both  are  overlapped  by 
the  accompanying  renal  vein.     Previously  to  reaching  the  con- 
cave border  of  the  kidney,  each  artery  divides  into  four  or  five 
branches,  the  greater  number  of  which  usually  lie  intermediate 
between  the  vein  in  front,  and  the  upper  part  of  the  ureter  be- 
hind. These  branches,  after  having  passed  deeply  into  the  fissure  enter  fissure 
of  the  kidney,  subdivide  and  are  distributed  in  the  gland,  in  the  <*^^*^®y» 
manner  described  in  the  account  of  the  structure  of  that  oigan. 

Branches. — The  renal  artery  furnishes  a  small  branch  to 
the  suprarenal  capsule,  another  which  ramifies  in  the  cellular 
membrane  and  fat  behind  the  kidney,  and  a  third  to  the  ureter. 

PecuUarUies.'—The  renal  artery  may  be  represented  by  two,  three,  four,   more  than 
or  even  five  branches ;  and  the  greatest  difference  is  found  to  exist  even  on   ^^^  artery, 
opposite  sides  of  the  same  body,  as  to  the  origin  of  these  accessory  vessels 
[plate  57,  various  figures].    As  they  usually  arise  in  succession  from  the 
aorta  itself,  it  would  seem  as  if  the  deviation  is  merely  a  step  beyond  that  in 
which  the  single  artery  divides  into  branches  sooner  than  usual  after  its   Var.  in 
origin  [plates  54,  56,  fig.  5].     In  some  cases  a  renal  artery  has  been  seen  to   origin; 
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proceed  from  the  common  iliac  [plate  57,  figs.  3,  4]  ;  and  in  one  case,  de- 
scribed by  EustachiuSyfrom  the  internal  iliac.  Portal  found  in  one  instance 
the  right  and  left  renal  arteries  arising  by  a  common  tnuik  from  the  fore 
part  of  the  aorta.  In  another  case,  one  of  several  arteries  arose  from  the 
front  of  the  aorta  at  its  bifurcation,  or  of  the  left  common  iliac  at  its  origin 
[plate  67,  fig.  3]. 
Rrs.  enter  The  branches  of  the  renal  artery,  instead  of  entering  at  the  hilus,  may 

kidney  reach  and  penetrate  the  gland  near  its  upper  end,  or  on  its  anterior  surface 

egu  iiry.    ^^^^^  gy^  gg  gj      Lastly,  cases  occur,  though  very  rarely,  in  which  one  of 
the  renal  arteries  is  wanting. 

SPERMATIC  ARTERIES. 

Spermatic         The  spermatic  arteries,   fig.  134,  o,  [plates  53,  55,]  two 

slcndw'and  ^^^^^  ^^^  ^^^7  ^^^S  vessels,   arise  from   the  fore  part  of  the 
long;  aorta,  a  little  below  the  renal  arteries.     In  the  foetus  they  are 

short,  as  the  testes,  at  an  early  period  of  development,  are  placed 
immediately  beneath  the  kidneys ;  but  the  arteries  become  gra- 
dually lengthened  as  those  organs  are  moved  from  the  abdomen 
inabdomen;  into  the  scrotum.  Each  spermatic  artery  is  first  directed  out- 
wards and  downwards,  crossing  the  ureter,  and  resting  on  the 
psoas  muscle ;  after  passing  over  the  external  iliac  artery,  it 
turns  forwards  to  the  internal  abdominal  ring,  where  it  comes 
into  contact  with  the  vas  deferens.  With  this  and  the  other 
in  spermatic  constituents  of  the  spermatic  cord,  the  artery  courses  along  the 
inguinal  canal  and  descends  to  the  scrotum  to  be  finally  distri- 
buted to  the  testis,  after  reaching  the  back  part  of  that  gland 
and  anastomosing  there  with  the  artery  of  the  vas  deferens. 
The  spermatic  arteries  are  covered  by  the  peritoneum  until 
they  reach  the  internal  ring.  Near  the  testis  they  become 
tortuous. 
Artery  I^  the  female,  the  arteries  corresponding  to  the  spermatic 

in  female,  arteries  in  the  male,  named  the  ovarian  [plates  B9^^  are 
Ovarian.  shorter  than  those  vessels,  and  do  not  pass  out  of  the  abdominal 
cavity.  Their  origin,  direction,  and  connexions  in  the  first 
part  of  their  course,  conform  to  what  obtains  in  the  male ;  but 
at  the  margin  of  the  pelvis  they  incline  inwards,  and  run- 
ning tortuously  between  the  layers  of  the  broad  ligaments  of 
the  uterus,  are  guided  to  the  attached  margin  of  the  ovaries, 
which  they  supply  with  branches.  Some  small  branches  can 
also  be  traced  along  the  round  ligament  into  the  inguinal  canal, 
and  others  along  the  Fallopian  tubes.     One,  continuing  inwards 
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towards   the   uterus,  joins  with  the  uterine  artery  [plate  68, 

%.!]• 

The  spermatic  arteries  occasionally  arise  by  a  common  trunk.  Various 

Two  spermatic  arteries  are  not  unfrequently  met  with  on  one  ******' 

side ;   both  of  which  usually  arise  from  the  aorta,  though  one 

may  be  a  branch  from  the  renal  artery.     A  case  has  occurred  of 

three  arteries  on  one  side, — ^two  from  the  aorta,  and  the  third 

from  the  renal  [plate  57,  fig.  6]. 

INFERIOR  PHRENIC  ARTERIES. 

The  phrenic  arteries,  fig.  142,  a,  [plates  53,  54,]  P^irenic, 
are  two  small  vessels  which  arise  from  the  aorta,  on  a  level 
with  the  under  surface  of  the  diaphragm.  These  little  ar- 
teries are  very  irregular  in  their  origin.  Supposing  them  to 
arise  separately  one  from  the  other  (which  will  be  presently 
seen  to  be  by  no  means  a  constant  arrangement),  most  com- 
monly one  is  derived  from  the  coeliac  artery  close  to  its  origin, 
and  the  other  from  the  aorta  on  a  level  with  the  under  surface 
of  the  diaphragm.  They  soon  diverge  from  each  other,  and 
passing  across  the  crura  of  the  diaphragm,  incline  upwards  and 
outwards  upon  its  under  surface.  The  artery  of  the  left  side,  origin 
havinff  passed  behind  the  oesophapnis,  ascends  on  the  left  of  the  '^^'^  *^* 

o  -T  ^  r     o     ?  ^  ^  ^      course* 

oesophageal  opening  of  the  diaphragm ;  whilst  the  right  phrenic 
artery,  after  having  passed  behind  the  liver  and  the  vena  cava, 
lies  to  the  right  side  of  the  opening  in  the  diaphragm  which 
transmits  that  great  vein.  Before  reaching  the  central  tendon 
of  the  diaphragm,  each  of  the  arteries  divides  into  two  branches.  Branches; 
of  which  one  runs  forwards  towards  the  anterior  margin  of  the 
thorax,  distributing  branches  to  the  diaphragm,  and  finally  anas-  to  diaphr. 
tomosing  with  the  musculo-phrenic  branch  of  the  internal  mam- 
mary artery.  The  other  pursues  a  transverse  direction  towards 
the  side  of  the  thorax,  and  communicates  with  the  terminations 
of  the  intercostal  arteries. 

Each  phrenic  artery  gives  small  branches  (superior  capsular)  to  supra- 
to  the  suprarenal  capsule  of   its  own   side ;     the   left   artery  ^ 
sends  some  branches  to  the  oesophagus,  whilst  the  artery  of  the 
right  side  gives  small  vessels,  which  reach  the  termination  of  the 
vena   cava.      Small  offsets  descend    to   the  liver  between  the 
layers  of  the  peritoneum. 
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Various  '^^^  pkrenie  arteries  are  found  to  vary  greatly  id  their  mode  of  origin, 

origin.  bat  these  dcviatioDS  seem  to  have  little  iafluence  on  their  course  and  distri- 

bution. In  the  first  place,  they  may  arise  either  separately,  or  by  a  common 
trunk  ;  and  it  would  appear  that  the  latter  mode  of  origin  is  nearly  as  fre- 
quent as  the  former.  When  the  two  arteries  are  joined  at  their  origin, 
the  common  trunk  arises  most  frequently  from  the  aorta  [plate  5^  fig.  4]; 
though,  sometimes,  it  springs  from  the  coeliac  axis  [plate  66,  fig.  6].  When 
arising  separately,  the  phrenic  arteries  are  giren  off  scnaetimes  from  the 
aorta  [plate  54],  more  frequently  from  the  c<Bliac  axis  [plate  53],  and 
occasionally  from  the  renal  [plate  56,  ^g.  5] ;  but  it  most  commonly  hap- 
pens that  the  artery  of  the  right  side  is  derived  from  one,  and  that  of  the 
left  side  from  another  of  these  sources.*  An  additional  phrenic  artery  (de- 
rived from  the  left  hepatic)  has  been  once  met  with  [plate  56,  fig.  6]. 

• 

LUMBAR  ARTERIES. 


Lumbar 
arteries; 

amlogoiuB 
to  in- 
teicoftl.; 


four  or 
five  in 
number; 


divide  into 
two  bn. 

Abdominal 
branch; 


The  lumbar  arteries,  fig.  1849  p^  ai^  analogous  to  tbe  inter- 
costal arteries,  not  only  in  their  mode  of  origin,  direction,  and 
size,  but  in  a  great  measure  in  the  manner  of  their  distribution 
also.  Thus,  as  the  intercostal  arteries  communicate  with  the 
branches  of  the  internal  mammary  upon  the  thorax,  so  the  lum- 
bar arteries,  by  anastomosing  with  the  epigastric,  have  a  nearly 
similar  relation  to  the  walls  of  the  abdomen.  The  lumbar  arteries 
arising  from  the  back  part  of  the  aorta,  are  usually  four  in  number 
on  each  side.  They  pass  outwards,  (each  crossing  the  middle  of 
the  body  of  the  corresponding  lumbar  vertebra,)  and  soon  dip 
deeply  under  the  psoas  muscle,  between  it  and  the  bodies  of  the 
vertebrae  [plates  58,  54].  The  two  upper  arteries  are  likewise 
under  the  pillars  of  the  diaphragm  ;  those  on  the  right  side  are 
covered  by  the  vena  cava.  At  the  interval  between  the  trans- 
verse processes,  each  lumbar  artery  divides  into  a  dorsal  and  an 
abdominal  branch. 

The  abdominal  branch  of  each  lumbar  artery  runs  outwards 
behind  the  quadratus  lumborum, — ^the  lowest  of  these  branches 
not  unfirequently  in  front  of  that  muscle.  Continuing  out- 
wards between  the  abdominal  muscles,  the  artery  ramifies  with- 
in them,  and  maintains  communications  with  branches  of  the 
epigastric  and  internal   mammary  in  firont,  with  the   terminal 


*  In  only  one  out  of  thirty-six  cases  did  the  phrenic  arteries  arise  in  the 
mode  ordinarily  described  ;  viz.,  as  two  separate  vessels  from  the  abdominal 
aorta  [op.  cit.  p.  417]. 
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branches  of  the  intercostals  above,  and  with  those  of  the  ilio- 
lumbar and  circumflex  iliac  arteries  below. 

The  dorsal  branch  of  each  lumbar  artery,  like  the  correspond-^  donal  br. 
ing  branch  of  the  intercostal  arteries,  gives  off,  immediately  after  ^uKdes 
its  origin,  an  offset  (named  «ptita/),  which  enters   the  spinal  of  the  back; 
canal.     The  dorsal  branch  then,  proceeding  backwards  with  the 
posterior  division  of  the  corresponding  lumbar  nerve  between 
the  transverse  processes  of  the  vertebrae,  divides  into  smaller 
vessels,  which  are  distributed  to  the  muscles  and  the  integument 
of  the  back. 

The  spinal  artery  enters  the  spinal  canal  through  the  inter-  "»d  gives 
vertebral  foramen,  and,  having  given  an  offset  which  runs  along  gpu^ 
the  nerves    to    the   dura  mater  and  cauda  equina  and    com-  ^'^"^> 
municates   with  the    other   spinal  arteries,    divides  into    two 
branches,  which  are  distributed  to  the  bones  in  the  following  its  distri- 
manner : — one  curves  upwards  on  the  back  part  of  the  body  of  ^^^ 
the  vertebra  above,  near  to  the  root  of  the  pedicle,  whilst  the 
other  descends  in  a  similar  manner  on  the  vertebra  below  ;  and 
each  communicates  with  a  corresponding  branch  from  the  neigh- 
bouring spinal  artery.     As  this  arrangement  prevails  on  both 
sides  and  throughout  the  whole  length  of  the  spine,,  there  is 
formed  a  double  series  of  arterial  arches  behind  the  bodies  of  the 
vertebrae,   the   convexities   of  which  are  turned  towards  each 
other.     The  arches  are   moreover  joined  together  across  the 
bodies  of  the  vertebrae  by  transverse  branches. 

From  this  interlacement  of  vessels,  numerous  ramifications 
are  distributed  to  the  periosteum  and  the  bone  [plate  67, 
fig.  8]. 

Tlie  lumbar  arteries  of  opposite  sides,  instead  of  taking  their  origin  Varieties 
separately  from  the  aorta,  occasionally  commence  by  a  common  trunk,  whose  *"  lumbar 
branches  pass  out  laterally,  and  continue  their  course  in  the  ordinary  way. 
Two  arteries  of  the  same  side  are  sometimes  conjoined  at  their  origin.  On 
the  last  lumbar  vertebra,  the  place  of  a  lumbar  artery  is  often  taken  by  an 
offset  from  the  middle  sacral  artery,  and  the  ilio-lumbar  compensates  for  the 
absence  of  the  lumbar  vessel  amongst  the  muscles. 

MIDDLE  SACRAL  ARTERY. 

The  middle  sacral  artery,  fig.  184,  fc,  the  last  of  the  branches  Middle 
of  the  abdominal  aorta,  is  a  small  vessel  about  the  size  of  a  "^"^ 
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the  right  iliac  vein  lying  behind  the  lower  part  of  the  vessel,  the 
iliac  vein  of  the  left  side  crossing  behind  it,  and  the  vena  cava 
(resulting  from  the  union  of  the  two  others)  being  on  the 
right  side  of  the  artery  at  its  upper  end  [plate  55]. 

PECULIARITIES    OF    THE    COMMON    ILIAC    ARTERIES. 


Various 
conditionB. 


Origin. 


Division. 


Length. 


Absence 
▼ery  lare. 


Besides  slight  differences  between  the  arteries  of  the  two  sides,  in  length 
and  direction,  by  no  means  of  constant  occurrence,  the  common  iliac  arteries 
vary  in  their  place  of  origin,  and  in  the  point  at  which  they  divide. 

The  place  of  origin  of  the  common  iliac  arteries  coincides  with  that  of  the 
bifurcation  of  the  aorta,  the  variations  in  which  have  been  already  noticed. 

The  height  at  which  these  arteries  divide  is  subject  to  great  variety.  In 
two-thirds  of  a  large  number  of  cases,  the  place  of  division  ranged  between 
the  middle  of  the  last  lumbar  vertebra  and  the  upper  margin  of  the  sacrum  ; 
in  one  case  in  eight  it  was  above,  and  in  one  case  in  six  below  that  space. 
Most  frequently  the  left  artery  was  found  to  divide  lower  down  than 
the  right. 

The  lerigth  also  was  observed  to  differ  much  in  different  instances.  In  five- 
sevenths  of  the  cases  examined,  it  varied  from  an  inch  and  a  half  to  three 
inches ;  of  the  remaining  cases,  in  about  half,  the  artery  was  longer,  and  in 
the  other  half,  shorter ;  the  minimum  length  being  (only  in  one  case)  less 
than  half  an  inch  [plate  57,  fig.  8],  and  the  maximum  four  and  a  half 
inches  [plate  58,  fig.  1].  In  estimating  the  relative  lengths  of  the  right  and 
left  arteries,  it  was  found  that  the  right  was  tlie  longer  in  sixty- three,  and  the 
left  in  fifty-two,  whilst  the  two  were  equal  in  fifty- three    [op.  cit.  pp.  433-6]. 

In  one  instance,  recorded  by  Cruveilhier,  ("  Anat.  descript."  t.  iii.  p.  186), 
the  right  common  iliac  was  wanting,  and  the  internal  and  external  iliacs  of 
that  side  arose  as  distinct  branches  from  the  aorta. 


General 
view  of 
place  of 
operation. 

In  iliac 
region; 


not  ap- 
plicable in 
many  cases, 


SURGICAL    ANATOMY  OF    THE    COMMON    ILIAC    ARTERIES. 

The  common  iliac  artery,  extending  in  a  line  from  the  left  side  of  the  um- 
bilicus towards  the  middle  of  Poupart^s  ligament,  and  being  placed  at  its  oom> 
mencement  on  a  level  with  the  highest  part  of  the  crest  of  the  ilium,  may  be 
approached  in  an  operation,  by  dividing  the  abdominal  muscles  to  a  sufficient 
extent,  in  the  iliac  region  and  a  little  above  this  part  of  the  abdomen.  The 
incisions  might  be  made,  beginning  above  Poupart's  ligament,  to  the  outer 
side  of  its  middle,  and  running  parallel  with  that  structure  towards  the  an- 
terior superior  spine  of  the  iliac  bone,  thence  curving  for  a  couple  of  inches 
towards  the  .umbilicus.  Jn  this  way  the  artery  will  be  approached  from 
below ;  but,  if  a  tumor  extends  along  the  external  iliac  artery,  this  plan 
of  operation  would  be  objectionable,  for  the  swelling  itself,  and,  it  may  be, 
the  adhesion  of  the  peritoneum  to  its  surface,  would  be  sources  of  serious 
difficulty.       Should   the    aneurism   extend   upwards  in  the    abdomen   it 
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will  be  best  to  approacb  the  artery  from  the  side,  or  rather  from  above, — ^not   Operation 
from  below.  The  essential  part  of  the  operation,  so  far  as  the  abdominal  muscles   *?f^*^®  °^ 
are  concerned,  is,  that  they  should  bo  divided  to  the  extent  of  five  or  six   preferable, 
inches  at  the  side  of  the  abdomen,  beginning  about  two  inches  above  the    pj^^^ 
level  of  the  umbilicus  and  ending  lower  than  the  spine  of  the  ilium,  the  in-   of  this 
cision  being  curved  outwards  towards  the  lumbar  region.    Sir  P.  Crampton,   operation, 
in  an  operation  to  tie  this  artery,  divided  the  muscles  frt>m  the  end  of  the 
lowest  rib,  straight  down  nearly  to  the  crest  of  the  ilium  and  thence  forward 
a  little  above  the  border  of  the  bone  as  far  as  its  spine.*     This  plan  is  well 
devised  for  the  object. 

The  fascia  behind  the  muscles  (fascia  transversalis)  is  to  be  cut  through 
vrith  care,  and  the  peritoneum  to  be  raised  from  that  and  the  iliac  fascia,  as 
well  as  from  the  cellular  membrane  (sometimes  containing  a  quantity  of  fat), 
which  is  interposed  between  the  serous  and  the  fibrous  membranes.  With 
the  peritoneum  will  be  raised  the  ureter,  which  adheres  to  it. 

The  artery  will  be  seen  on  the  last  lumbar  vertebra ;  and,  on  the  right  side  The  veins, 
of  the  body,  large  veins  will  be  in  view  in  close  connexion  with  it,  viz.  both 
common  iliac  veins,  and  the  commencement  of  the  lower  vena  cava  [plate  55]. 
It  will  be  remembered,  that  in  some  cases,  (without  transposition  of  the  visce- 
ra, as  well  as  with  that  condition,)  the  iliac  veins  are  joined  on  the  left  instead 
of  the  right  side ;  and  that  in  another  small  class  of  cases  the  junction  of  those 
veins  is  delayed,  so  to  say  [plate  58,  figs.  I,  2,  3].  The  effect  of  either  of 
these  conformations  of  the  venous  system,  would  be  to  give  to  the  artery  on 
the  left  side  much  more  than  the  usual  complication  with  veins.  Lastly, 
the  thin  cellular  membrane  covering  the  artery  is  divided  without  any  diffi- 
culty to  admit  the  passage  of  the  ligature. 

The  common  iliac  artery  is  in  most  cases  of  sufficient  length  to  admit  of  Comm.  iliac 
the  application  of  a  ligature  without  much  apprehension  of  secondary  hsd-   ^y  ^  ^^ 
morrhage  occurring  in  consequence  of  insufficiency  in  this  respect.     But  it   opemtn. 
has  been  shown  above  to  be  in  some  instances  very  short — so  short  that  the 
operation  would  be  inadmissible.     In  any  case  in  which  the  common  trunk    Rule  in 
is  thus  short,  it  would  probably  be  more  prudent  to  place  a  ligature  on  the   '""^^  **"^* 
external  iliac  and  another  on  the  internal  iliac,  at  the  origin  of  each,  than  to 
tie  the  common  iliac  artery,  or  the  external  iliac  alone  near  its  commence- 
ment. 

The  surgeon  has  it  in  his  power  to  judge  of  the  length  of  the  artery  during   Iliac 
the  operation,  and  to  determine  as  to  the  propriety  of  tying  one  vessel  or  the   ^^  largely 
other,  for  the  iliac  arteries  are  under  his  view  almost  as  fully  as  if  dissected,   operation. 
Arteries  in  other  parts  of  the  body,  are,  on  the  contrary,  only  seen  at  the 
point  at  which  it  has  been  before-hand  determined  to  place  the  ligature. 

No  branch  that  has  received  a  name  is  given  off  by  the  com- 
mon iliac  arteries  in  their  course;  but  somewhat  above  the 
sacro-iliac  symphysis,  as  has  been  observed,  each  divides  into 
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in  great 
part 

obliterated 
after  birth. 

Fos8£e  of 
peritonae- 
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names 
of  these. 


Peculiari- 
ties in  br. 


After  the  cessation  of  the  placental  circulation  at  birth,  the 
two  hypogastric  arteries  become  impervious  from  the  side  of  the 
bladder  upwards  to  the  umbilicus,  and  are  converted  into  fibrous 
cords.  These  two  cords,  which  extend  from  the  sides  of  tbe 
bladder  to  behind  the  umbilicus,  being  shorter  than  the  sac  of 
the  peritonseum  on  which  they  rest,  cause  the  serous  membrane 
to  project  inwards,  and  thus  are  formed  two  fossse  (fossas  of  the 
peritonseum)  on  each  side  of  the  abdomen.  The  part  of  the 
artery  intervening  between  the  origin  of  the  vessel  and  the  side 
of  the  bladder,  still  continues  pervious,  and  though  reduced  pro- 
portionately in  size,  continues  to  convey  blood  to  the  bladder, 
constituting  the  superior  vesical  artery. 

Branches. — The  branches  of  the  internal  iliac  artery  though 
constant  and  regular  in  their  existence  and  general  distribution, 
vary  much  in  their  origin.  Some  are  distributed  to  the  parts  or 
organs  within  the  pelvis,  viz.  to  the  rectum,  the  urinary  bladder, 
the  spinal  canal,  and  the  oigans  peculiar  to  the  female ;  whilst 
others  of  larger  size  supply  chiefly  the  muscles  upon  the  outer  side 
of  the  pelvis.  The  branches  furnished  to  these  several  structures 
will,  in  most  cases,  be  observed  to  arise  from  two  principal  divi- 
sions of  the  parent  trunk,  of  which  one  is  anterior  to  the  other. 
From  the  anterior  division  the  following  branches  usually  arise  ; 
viz.  the  superior  vesical  (the  pervious  portion  of  the  foetal  hypo- 
gastric artery),  the  inferior  vesical,  middle  hiemorrhoidal,  obtu- 
rator, internal  pudic,  and  sciatic  arteries,  with  (in  the  female) 
the  uterine  and  the  vaginal.  The  posterior  division  gives  off  the 
gluteal,  the  ilio-lumbar  and  the  lateral  sacral  arteries. 

Sometimes  all  the  branches  of  the  internal  Uiac  artery  arise  without  the 
previous  separation  of  that  vessel  into  two  divisions. 

In  more  than  a  fourth  of  a  large  numher  of  cases  noted,  a  branch  arose 
before  the  subdivision  of  the  main  trunk.  This  branch  was  usually  the  ilia- 
lumbar  artery  [plate  66,  fig.  7]. 


Vesical 
arteries. 


VESICAL  ABT£RI£S. 


The  urinary  bladder  receives  several  arteries,  amongst  which, 
however,  may  be  specially  recognised  two  principal  branches,  a 
superior  and  an  inferior  vesical  artery  [plates  60,  68,  fig.  2]. 

The  superior  vesical  artery  is  that  part  of  the  hypogastric 
artery  (in  the  footus)  which  remains  pervious  after  the  changes 
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that  take  place  subsequently  to  birth.     It  extends  from  the  an-*  Superior 
terior  division  of  the  internal  iliac  to  the  side  of  the  bladder.         ^®"    * 

It  distributes  numerous  branches  to  the  upper  part  and  sides  of  the  blad- 
der, from  one  of  the  lowest  of  which,  a  slender  artery  reaches  the  vas 
deferens,  and  accompanies  that  duct  in  its  course  to  the  back  of  the  testicle, 
where  it  anastomoses  with  the  spermatic  artery.     This  is  the  artery  of  the   Deferent 
vas  de/ereni,  or  deferent  artery.    Other  small  branches  ramify  on  the  lower   '"^'T* 
end  of  the  ureter. 

The  inferior  vesical  artery  (vesico-prostatic :  vesicalis  ima,—  Inferior 
Haller),  derived  usually  from  the  anterior  division  of  the  in-  ^^^* 
ternal  iliac,  is  directed  downwards  to  the  lower  part  of  the 
bladder,  where  it  divides  into  branches  which  are  distributed  to 
the  base  of  the  bladder,  to  the  side  of  the  prostate,  and  to  the 
vesiculse  seminales.  One  offset,  to  be  presently  described,  de- 
scends  upon  the  rectum. 

The  branches  upon  the  prostate  communicate  more  or  less  freely  upon   prostatic 
that  gland  with  the  corresponding  vessels  of  the  opposite  side,  and,  accord-  ^"* 
ing  to  Haller,  with  the  perineeal  arteries  likewise  [plate  69]. 

Middle  hamorrhoidal  artery.     The  branch  supplied  by  the  Hsemo- 
inferior   vesical   artery  to    the   rectum   is  the    middle   hsemo-  "■°®*°^'°'- 
rrhoidal.     It  anastomoses  with  the  branches  of  the  other  hsmo- 
rrhoidal  arteries. 

Besides    the   superior  and   inferior    vesical   arteries,    other  Other 
smaller  branches  will  be  found  to  reach  the  bladder,  and  usually 
one  slender  vessel  which  is  distributed  particularly  to  the  under 
surface  of  the  vesiculao  seminales. 
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The  M^crine  artery  [plates  59,  68,  fig.  1],  is  directed  down-  Uterine 

wards  from  the  anterior  division  of  the  internal  iliac  artery  to-  *    ^* 
wards  the  neck  of  the  uterus.     Insinuating  itself  between  the 
layers  of  the  broad  ligament,  it  passes  upwards  at  the  side  of 

the  uterus,  pursuing  an  exceedingly  tortuous  course,  and  sends  i«  very 
off  numerous  branches,  which  enter  the  substance  of  that  organ.       "**"*' 

This  artery  also  supplies  small  branches  to  the  bladder  and  the  ureter ;  anasto- 

and,  near  its  termination,  communicates  with  an  o£Esct  directed  inwards  ™°*^"  ^ 

'  '  ovanan 

from  the  ovarian  artery.  artery. 


yeucalbn. 


574 


Vag:inal 
artery. 


Obturator 
artery; 

its  coune 
ui  pelvis; 


throQgfa 
thyroid 

m 

fonunen; 


Brancbet ; 


Ijehind 
pubes; 


divides 
into  two 
bra.; 


internal 
bmnch ; 

external 
branch; 


VAGINAL  AKTEET. 

The  vagina  principallj  deriTes  its  arteries  fiom  a  biandi 
which  is  analogous  to  the  inferior  vesical  in  the  male.  The 
viiginal  artery  descends  and  ramifies  upon  the  vagina,  at  the 
same  time  sending  some  ofltets  to  the  lower  part  of  the  bladder 
over  its  neck,  and  others  to  the  contiguous  part  of  the  rectum 
[plate  59J. 

OBTUKATOR  ABTERT. 

The  obturator  artery  [pktes  65,  66],  when  derived  fiom  the 
internal  iliac,  usoally  arises  from  the  anterior  division  of  that 
vessel,  but  not  unfiequently  from  its  posterior  division.  The 
artery  is  directed  forwards  through  the  pelvis  to  readi  the 
groove  on  the  under  surface  of  the  horizontal  portion  of  the 
pubes,  at  the  upper  part  of  the  thyroid  foramen.  Beneath  this 
bone  it  passes  out  of  the  pelvis,  and  immediately  divides  into 
its  terminal  branches.  In  its  course  through  the  pelvis  the 
artery  is  placed  between  the  pelvic  fascia  and  the  peritonaeum,  a 
little  below  the  obturator  nerve.  TIeneath  the  pubes  it  lies  with 
the  nerve  in  an  oblique  canal,  formed  partly  by  the  groove  in  the 
bone,  and  partly  by  fibrous  tissue. 

Branches. — ^Whilst  within  the  pelvis,  besides  othen  of  smaller  size,  the 
obturator  artery  often  supplies  a  branch  to  the  iliac  fossa  and  muscle, 
and  one  which  runs  backwards  upon  the  urinary  bladder. 

As  it  is  about  to  enter  the  canal  by  which  it  escapes  iinom  the  pelvis,  it 
usually  gi?es  off  one  or  more  small  anastomotic  vessels,  which  ramify  on  the 
back  of  the  pubes,  and  communicate  behind  that  bone  and  behind  the 
attachments  of  the  abdominal  muscles  to  its  horizontal  ramus,  with  small 
offsets  from  the  epigastric  artery.  These  anastomosing  branches  lie  to  the 
inner  side  of  the  femoral  ring. 

Having  passed  out  of  the  pelvis  through  the  canal  beneath  the  horizontal 
ramus  of  the  pubes,  the  obturator  artery  divides  immediately  into  an  exter> 
nal  and  an  internal  branch,  which  are  deeply  placed  among  the  muscles  at 
the  upper  part  of  the  front  of  the  thigh. 

The  internal  branch  curves  inwards  beneath  the  external  obturator 
muscle,  close  to  the  inner  margin  of  the  thyroid  foramen,  and  furnishes 
branches  to  the  obturator  muscles,  the  gracilis,  and  the  adductor  muscles. 

The  external  branch  has  a  similar  arrangement  near  the  outer  margin  of 
the  thyroid  foramen,  descends  as  far  as  the  tuberosity  of  the  ischium,  and 
supplies  the  obturator  muscles  and  the  upper  ends  of  the  long  muscles 
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which  are  attached  to  that  tuberosity.  This  branch  usually  sends  off  a  small  bianch  to 
artery,  which  enters  the  hip-joint  through  the  cotyloid  notch,  and  ramifies  "JP-JO^J**; 
along  the  round  ligament  as  far  as  the  head  of  the  femur. 

The  two  foregoing  branches  of  the  obturator  artery  communicate  with  the  two 
each  other  near  the  lower  margin  of  the  obturator  ligament,  and  anastomose  ^^"^ 
with  branches  of  the  internal  circumflex  artery.    Besides  this,  the  external 
branch  communicates  with  offsets  from  the  sciatic  artery  near  the  tuberosity 
of  the  ischium. 

VABIOUS   CONDITIONS    OF    THE    OBTURATOR    ARTERY. 

Its  Origin, — The  anastomosis  which  exists  between  the  obturator  artery  Gradual 
(when  that  vessel  is  derived  from  the  internal  iliac)  and  the  epigastric,  Q«"nLje  of 
by  means  of  those  small  branches  of  each  which  ramify  behind  the  pubes,  origin  to 
serves  to  afford  some  explanation  of  one  of  the  most  striking  instances  another, 
of  variety  of  origin  met  with  in  the  arterial  system :  viz.,  the  transfer  of  the 
origin  of  the  obturator  from  the  internal  iliac  to  the  epigastric  artery. 
Or  at  least,  it  may  be  said  that  the  various  modes  in  which  the  connexion 
between  the  two  arteries  is  established  in  different  cases,  demonstrate  the  easy 
steps  by  which  the  obturator  may  be  said  to  pass  from  one  place  of  origin  to 
the  other.  The  anastomosis  referred  to  is  itself,  in  fact,  the  first  stage  in  a 
series  of  varieties  which  have  been  observed  connecting  the  ordinary  mode 
of  origin  [plates  65,  66]  of  the  obturator  (from  the  internal  iliac),  with  that 
in  which  it  arises  from  the  epigastric.  In  ihe  next  stage,  illustrated  in 
another  case,  one  of  the  anastomotic  branches  is  a  little  enlarged  in  size,  and 
forms  a  tolerably  direct  communication  between  the  two  vessels  [plate  66, 
&g.  1]  ;  then  the  anastomotic  branch  from  the  epigastric  enlarges  still 
more,  whilst  the  posterior  or  usual  obturator  branch  is  proportionably  dimi- 
nished, in  which  case  the  obturator  artery  may  be  said  to  have  two  equal 
roots,  fig.  3;  a  further  diminution  of  the  posterior  branch,  and  a  cor- 
responding increase  of  that  from  the  epigastric,  conducts  us  to  the  final 
step,  viz.,  the  reduction  of  the  former  to  the  size  of  a  small  anastomo- 
sing branch,  and  the  concurrent  enlargement  of  the  latter,  which  now 
becomes  the  only  root  or  origin  of  the  obturator  artery.  In  this  last-men- 
tioned case,  therefore,  the  obturator  may  be  said  to  arise  from  the  epigastric 
artery,  and  to  receive  a  small  anastomosing  branch  from  the  internal  iliac, 
an  arrangement  the  converse  of  that  described  at  the  commencement  of 
these  observations  [fig.  2]. 

The  relative  frequency  with  which  these  various  conditions  of  ^e  obtu-   Frequency 
rator  artery  are  met  with,  in  a  lai^e  number  (361)  of  cases  examined,  may   ?•  J** 
be  thus  shortly  stated :—  atatcs. 

In  2  cases  out  of  3,  the  obturator  artery  arose  from  the  internal  iliac. 

In  1  case  in  3^,  from  the  epigastric. 

In  a  very  small  number  of  cases  (about  1  in  72),  (by  two  roots)  from  both 
the  above-named  vessels. 
And  in  about  the  same  proportion,  from  the  external  iliac  artery. 
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Sometimes  the  obturator  artery  arises  from  the  epigastric  on  both  sides  of 
the  same  body,  but,  in  the  majority  of  instances,  this  mode  of  origin  of  the 
vessel  is  met  with  on  one  side  only. 

When  the  obturator  artery  arises  from  the  epigastric  it  turns  backwards 
into  the  pelvis  to  reach  the  canal  at  the  upper  part  of  the  thyroid  foramen  ; 
and  in  this  course  it  is  necessarily  close  to  the  femoral  ring — an  opening  at 
the  inner  side  of  the  external  iliac  vein,  through  which  hernial  protrusions 
descend  from  the  abdomen  into  the  thigh*  The  artery  is  usually  directed 
backwards  close  to  the  iliac  vein,  and  therefore  lies  to  the  outer  side  of  the 
femoral  ring ;  but  it  occasionally  crosses  behind  the  ring,  and,  in  some  cases, 
curves  to  its  inner  side.  The  position  of  the  vessel  in  such  cases,  and  the 
practical  inferences  to  be  deduced  from  it,  will  be  again  referred  to  in  the 
anatomical  history  of  the  parts  concerned  in  femoral  hernia. 
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The  pudic  or  internal  pudic  artery  (pudica  interna ;  pudica 
communis,  —  Winslow ;  pudenda  (BimpHciter),  —  Haller),  a 
branch  of  considerable  size  (smaller  in  the  female  than  in  the 
male),  is  distributed  to  the  external  generative  organs.  The 
following  description  of  this  artery  has  reference  to  its  arrange* 
ment  in  the  male ; — its  distribution  in  the  female  will  be  no- 
ticed separately. 

The  pudic  artery  [plate  60],  arises  from  the  anterior  division 
of  the  internal  iliac,  sometimes  by  a  trunk  common  to  it  and  the 
sciatic  artery.  At  first  it  inclines  downwards  and  outwards  to 
reach  the  great  sacro*sciatic  foramen,  through  which  it  escapes 
from  the  pelvis  with  the  sciatic  artery.  Soon,  however,  it  re-enters 
that  cavity  through  the  small  sciatic  foramen,  turning  round  the 
spine  of  the  ischium,  which  separates  these  two  foramina  one 
from  the  other.  In  this  way  the  artery  reaches  the  inner  side 
of  the  tuber  of  the  ischium,  from  which  point  it  runs  forwards 
and  upwards  along  the  rami  of  the  ischium  and  pubes,  (the  pubic 
arch,)  and  divides  into  its  two  ultimate  branches. 

In  this  long  course,  it  will  be  noticed,  that  the  artery  de- 
scribes a  large  curve  along  the  lower  part  of  the  pelvis,  the  con- 
cavity of  which  is  directed  upwards;  whence,  doubtless,  the 
name  once  applied  to  it,  pudenda  circumjUxa. 

In  the  first  part  of  its  course,  whilst  within  the  pelvis,  the 
pudic  artery  lies  to  the  outer  side  of  the  rectum,  and  in  front  of 
the  pyriformis  muscle  and  the  sacral  nerves.  The  very  short 
part  of  the  vessel  which  is  outside  the  pelvis,  is  immediately  in 
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contact  vith  the  spine  of  the  ischium  near  its  point,  close  to  the 
attachment  of  the  small  sacro-sciatic  ligament,  and  is  deeply 
placed  beneath  the  great  gluteal  muscle.  After  re-entering  the  afterretum 
pelvic  cavity,  the  pudic  artery  lies  to  the  inner  side  of  the  in-  toIvIs; 
temal  obturator  muscle,  lodged  with  its  nerve  in  a  fibrous  canal 
formed  in  the  obturator  &8cia.  Here  it  lies  along  the  outer 
side  of  the  ischio-rectal  fossa,  and  is  in  some  degree  protected 
by  the  falciform  process  of  the  great  sacro-sciatic  ligament. 

Distant  at  first  from  the  lower  margin  of  the  tuberosity  of  the 
ischium  an  inch  or  an  inch  and  a  half,  and  very  deeply  placed, 
the  artery  in  curving  forwards  towards  the  perinseum,  gains  the 
inner  margin  of  the  ramus  of  the  ischium,  and  at  the  same  time 
gradually  approaches  nearer  to  the  surface.     Then,  piercing  the  in 
posterior  layer  of  the  deep  perinceal  fascia,  it  runs  along  the  inner  pc™»^"**- 
margin  of  the  ramus  of  the  pubes  and  close  to  the  crus  penis 
towards  the  pubic  arch,  at  the  same  time  converging  towards  its 
fellow   of  the   opposite  side.      Finally,   after   perforating   the 
superficial  layer  of  the  deep  perinssal  fascia,  the  pudic  artery  Terminal 
divides  into  its  two  ultimate  branches,  viz.  the  dorsal  artery  of    "^^  ^' 
the  penis,  and  the  artery  of  the  corpus  cavemosum. 

The  artery  is  accompanied  by  the   pudic  vein  and  internal  ^®^"  *"^ 
pudic  nerve. 


nerve. 


Peculiaritiex  of  the  pudic  artery,  • —  Changes  in  its  place  of  origin  have 
already  been  noticed.  The  artery  itself  is  sometimes  small,  or  defective 
in  one  or  two,  or  but  rarely  three  of  its  usual  branches.  In  these  cases,  its 
deficiencies  are  supplied  by  a  supplemental  vessel  which  has  been  elsewhere 
named  the  "accesiory  ptidic*^  [op.  cit.  p.  443].  The  defect  most  frequently  Accessory 
met  with  is  that  in  which  the  pudic  ends  as  the  artery  of  the  bulb,  whilst  the  P"^**^ 
artery  of  the  corpus  cavemosum,  and  the  dorsal  branch  of  the  penis  are  de- 
rived from  the  accessory  pudic  [plate  63,  fig.  3].  But  the  three  arteries  of 
the  penis  may  be  supplied  by  the  accessory  pudic  :  the  pudic  itself  ending 
as  the  superficial  perinsBal  [plate  64,  fig.  3].  In  one  case,  a  single  acces- 
sory pudic  supplied  both  "  cavernous''  arteries,  whilst  the  pudic  of  the  right 
side  gave  both  dorsal  arteries  [p.  444].  And,  on  the  other  hand,  cases  have 
occurred  in  which  only  a  single  branch  was  furnished  by  the  accessory  ar- 
tery, either  to  take  the  place  of  an  ordinary  branch  altogether  wanting,  or  to 
aid  one  of  the  branches  which  happened  to  be  diminutive  in  size  [plate  64, 
fig.  4,  65,  fig.  1]. 

The  accestorjf  pudic j  the  occasional  artery  above  alluded  to»  generally  arises    Course  of 
from  the  pudic  itself,  before  the  passage  of  that  vessel  from  the  sacro-sciatic   «<^^*^^ 
foramen  [plate  63,  fig.  3],  and  proceeds  forwards  near  the  lower  part  of  the 
bladder.     "In  passing  by  the  prostate  and  urethra — and  it  is  here  that  the 
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c  ^c*  oc  :Lt  !:t  ;--£t  {aji  U  the  rlu^l  or  it  tear  br,  fur  a 

»'y,ie  lije  iLtT:.'",."4:,'/-j»  pan  u(  iLe  nrt-^i.  il  n*CLS  [Li 
ir;  ;*»  it.'j>  tL*  imtui;  irrxLeLaT  [op.  ctl.  ji,  -^4].  la 
WW  ««i  u>  »[ij.nj«et.  the  n-lc  erf  li*  prrwoie. 

The  tixt^virf  pq^tc  njtnc-.-.mts  *itsr%  whh  tbc  otber  hmtdie  &i(d  tbe  in- 
bm^  ii;ic  [pUu  63,  fie-  5j ;  uid  ■  le^^d  hiTiot  a  cimtW  diraibatioD  hbj 
yyriiit  fi'/ta  the  FXierasl  ili*£,  thn-'jzti  u  imrulai  oiiCantor  [ptue  65, 
6g.  1],  or  tliraujfi  tl>e  ej'innnc  ;  in  the  two  bfi-named  ami,  it  it  ■  t  iwh 
direclli  Urtiiad  ll*  U»dj  of  the  pale*. 

BKAKrBES    OF    THE    PUDIC    ABTEIT. 

Bdbre  Mcspinr  from  ihe  prUU.  tlie  podic  mrXerr  oceasioaaHy  pra  bumH 
sikI  im-^Ur  bnochta  lu  tbe  mufcles  and  to  tbe  ncnl  Drtres ;  mud,  besiiks 
i(f  mo  Icrmmal  branches,  it  fumiitts  KVenl  named  bnucbes  in  tlte  peri- 

T)>c  inferior  Or  aUrtuI  i^morrioidal  ancrics,  fif .  146,  t,  two  or  three  in 
ouuiber,  iDcline  invards  frum  the  pudic  artfry,  ai  il  cnsea  aboTc  tbe  tnbet 


JHcliil.  These  small  vessels  run  across  tbe  ischio-rectal  foesa,  through  the 
fat  in  that  fossa,  and  are  dietiibuled  to  the  sphincter  and  levator  ani  muscles, 
and  lo  the  parts  abuut  the  anus. 

The  $tiperficuil  perinaai  artery  ,c,  is  along,  slender,  but  regular  vccsel,  whidi 
supplies  ihc  scrotum  and  upper  pert  of  the  pcrinteum.    Given  from  the  pudic 


*  The  pudio  arteries  and  those  seen  in  the  periiMBuin.     a,  pudic ;  b,  infe- 
rior hatnorrhoidal ;  c,  jierJUEal  ;  e,  artery  of  nulh  ;  J',  cavemooi ;  g,  d«fsal 
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artery  in  front  of  the  preceding  TesselSy  it  turns  upwards  parallel  with  the 
rami  of  the  ischium  and  pubes.  The  perinaeal  artery  crosses  the  transverse 
muscle  of  the  perinaeum,  and  runs  forwards  under  cover  of  the  superficial 
fascia,  and  between  the  erector  penis  and  accelerator  urinae  muscles,  supply- 
ing both.  In  this  course  the  artery  gradually  becomes  superficial  as  it 
ascends,  and  is  finally  distributed  to  the  skin  of  the  scrotum  and  the  dartos. 
It  not  unfrequently  gives  off  the  following  branch : 

The  transvene  perimtaly  artery,  d^  arises  either  from  the  pudic  artery,  or   TranBverse 
from  the  preceding  branch,  near  the  transversus  perinsBi  muscle.    This  small  pennasal. 
vessel  perforates  the  deep  perin»al  fascia  near  its  base,  and,  as  the  name 
tranmaene  perineal  implies,  lies  across  the  perineum,  and  terminates  in  small 
branches  which  are  distributed  to  the  transverse  muscle,  and  to  the  parts  be- 
tween the  anus  and  the  bulb  of  the  urethra.    It  is  a  very  small  artery. 

The  arterjf  of  the  6fi/6,  e,  is,  surgically  considered,  an  important  vessel.   Art  of 
It  is  very  short ;  arising  from  the  pudic  between  the  layers  of  the  triangu-  ' 

lar  ligament,  and,  passing  transversely  inwards,  this  artery  reaches  the  bulb 
a  little  in  front  of  its  end.  Having  entered  the  bulb,  it  ramifies  in  the  erec- 
tile tissue.    It  gives  a  branch  to  Cowper*s  gland. 

Peculiarities  of  the  artery  of  the  bulb. — From  the  connexion  of  this  vessel 
with  the  operation  of  lithotomy,  its  various  conditions  require  special  notice. 
It  is  sometimes  small,  sometimes  wanting  on  one  side,  and,  occasionally,  it 
is  double  [plate  64]. 

But  a  more  important  deviation  from  the  common  condition  of  the  artery  tmiwaal 
of  the  bulb,  is  one  sometimes  met  with,  in  which  the  vessel  arising  earlier  ^"'■^  ®** 
than  usual,  crosses  the  perinseum  further  back  than  in  the  ordinary  arrange- 
ment, and  reaches  the  bulb  from  behind.     In  such  a  case  there  would  be 
considerable  risk  of  dividing  the  artery  in  performing  the  lateral  operation 
for  stone  [plate  64,  fig.  2]. 

On  the  contrary,  when  this  small  vessel  arises  from  an  accessory  pudic  ar- 
tery, it  lies  higher  or  more  forward  than  usual  [fig.  3],  and  out  of  danger 
in  case  of  operation. 

The  artery  of  the  corpus  cavemosumyf,  (profunda  penis),  one  of  the  termi-  Profunda 
nal  branches  of  the  internal  pudic,  runs  a  short  distance  between  the  cms  P^'^* 
penis  and  the  bone,  and  then,  continuing  forwards,  penetrates  the  cms,  and 
ramifies  in  the  corpus  cavernosum. 

The  dorsal  artery  of  the  petiis,  g,  mns  between  the  cms  and  the  pubic  Doraalis 
symphysis,  and,  having  pierced  the  suspensory  ligament,  continues  along  the  penia- 
dorsum  of  the  penis  immediately  beneath  the  skin,  and  parallel  with  the  dor- 
sal vein,  as  well  as  with  the  corresponding  artery  of  the  opposite  side.  It 
supplies  the  integument  of  the  penis,  and  the  fibrous  sheath  of  the  corpus  ca- 
vernosum, anastomosing  with  its  deep  arteries.  Near  the  corona  glandis, 
each  dorsal  artery  divides  into  branches,  which  supply  the  glans  and  the  pre- 
puce. 

The  dorsal  artery  of  the  penis  has  been  observed  to  arise  from  the  deep 
femoral  artery  and  to  pass  obliquely  upwards  and  inwards  to  reach  the  root  of 
the  penis.    Tiedemann  gives  a  drawing  of  this  variety. 
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Thepudic  artery  in  the  female, — In  the  female  this  vessel  is 
much  smaller  than  in  the  male.  Its  course  is  similar,  and  it 
supplies  the  following  branches : 

The  superficial  perinaal  branch  is  distributed  to  the  labia  pudendi ;  the 
artery  of  the  bulb  supplies  the  mass  of  erectile  tissue  above  and  at  the  sides 
of  the  entrance  of  the  vagina,  named  the  bulb  of  the  vagina  ;  whilst  the  two 
terminal  branches,  analogous  to  the  artery  of  the  corpus  cavemosum  and  to 
the  dorsal  artery  of  the  penis,  are  distributed  to  the  clitoris,  and  are  named 
its  profunda  and  cbrsal  arteries. 

The  arteries  of  the  clitoris  were  found  in  one  case  to  be  derived  from  the 
accessory  pudic  artery,  which  took  its  origin  from  the  epigastric  artery 
[op  cit.  p.  443]. 
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THE  SCIATIC  ARTERY. 

The  sciatic  artery^  the  largest  branch  of  the  internal  iliac 
artery,  excepting  the  gluteal,  is  distributed  to  the  muscles  on 
the  back  of  the  pelvis.  Continuing  downwards  from  the  an- 
terior division  of  the  internal  iliac  artery,  it  is  placed  for  some 
distance  upon  the  pelvic  surface  of  the  pjriformis  muscle  and 
the  sacral  plexus  of  nerves,  and  soon  turning  backwards  beneath 
the  border  of  that  muscle,  passes  between  it  and  the  superior 
gemellus,  and  thus  escapes  from  the  pelvis,  with  the  great  sciatic 
nerve  and  the  pudic  artery,  at  the  lower  part  of  the  great  sciatic 
foramen.  When  on  the  outside  of  the  pelvis,  this  artery  lies  in 
the  interval  between  the  tuber  of  the  ischium  and  the  great  tro- 
chanter, covered  by  the  gluteus  maximus.  The  sciatic  artery 
gives  off  several  branches  to  the  external  rotator  muscles  of  the 
thigh,  on  which  it  lies,  and  to  the  great  gluteus  which  conceals 
it.     Two  only  of  its  branches  have  received  special  names :  viz* 

One,  an  internal  branch,  named  coccygeal,  inclines  inwards,  and,  piercing 
the  great  sacro- sciatic  ligament,  reaches  the  posterior  surface  of  the  coccyx, 
and  ramifies  in  the  &t  and  skin  about  that  bone. 

The  other  named  branch  (comes  nervi  itchiadki)  nms  downwards,  accom- 
panying the  sciatic  nerve,  along  which  it  sends  a  slender  vessel. 

Some  of  the  branches  of  this  artery  are  distributed  to  the  capsule  of  the 
hip-joint,  whilst  others,  after  supplying  the  contiguous  muscles,  anastomose 
with  the  gluteal,  the  internal  circumflex^  and  the  superior  perforating  arteries. 


581 


GLUTEAL  AKTERY. 

The  gluteal  artery  (iliaca  posterior, — Haller),  the  largest 
branch  of  the  internal  iliac,  is  distributed  to  the  muscles  on  the 
outside  of  the  pelvis.  It  inclines  downwards  towards  the  upper 
border  of  the  great  sacro-sciatic  foramen,  beneath  which  it  turns, 
and  escapes  from  the  cavity  of  the  pelvis  in  the  interval  be-  course; 
tween  the  contiguous  borders  of  the  middle  gluteal  and  pyri- 
form  muscles.  Whilst  within  the  pelvis,  it  gives  off  a  few 
small  branches  to  the  muscles ;  as  it  turns  out  of  that  cavity  it 
sends  one  laiger  offset  (nutritia  magna, — Haller),  which  enters 
the  substance  of  the  ilium.  On  reaching  the  outer  surface  of 
the  bone,  the  gluteal  artery  immediately  divides  into  a  super* 
ficial  and  a  deep  branch.  The  first  or  superficial  branch,  run-  it*  *«; 
ning  between  the  gluteus  maximus  and  medius,  sends  off  in  its  branch* 
course  many  smaller  branches,  some  of  which  (after  piercing 
the  tendinous  origin  of  the  great  gluteal  muscle)  approach 
the  side  of  the  sacrum,  anastomosing  with  the  posterior 
branches  of  the  sacral  arteries,  and  supplying  the  integuments 
there  ;  "whilst  others  of  considerable  size,  pass  outwards  between 
the  gluteal  muscles,  and  supply  them  freely.  The  second  or 
deep  branch,  situated  as  it  name  implies,  deeply  between  the  deep 
gluteus  medius  and  minimus,  runs  in  an  arched  direction  for-  '^^  ' 
wards,  and  divides  into  two  other  branches.  One  of  these  (the 
superior  branch)  continuing  the  course  of  the  vessel  from  which 
it  arises,  runs  along  the  upper  border  of  the  gluteus  minimus 
beneath  the  middle  gluteal  muscle  and  the  tensor  of  the  fascia 
lata,  towards  the  anterior  spine  of  the  ilium,  anastomosing  with 
the  circumflex  iliac  and  with  the  ascending  branches  of  the  ex- 
ternal circumflex  arteries,  after  having  freely  supplied  the 
muscles  between  which  it  passes.  The  second  or  inferior 
branch  descends  towards  the  great  trochanter,  supplies  the 
gluteal  muscles,  and  anastomoses  with  the  external  circumflex 
and  the  sciatic  arteries. 

ILIO-LUMBAR  ABTERT. 

The  t7io-Zi«wiar  ar/ery  (ilio-lumbalis, — Haller)  resembles  in  a  llio-lumbar 
great  measure  the  lumbar  arteries.     It  passes  outwards  beneath      ^^' 
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tie  psoas  muscle  and  external  iliac  vessels,  to  reach  the  margin 
of  the  iliac  fossa,  where  it  divides  into  two  principal  branches. 
One  of  these,  the  lumbar  branch,  passes  upwards,  ramifying  in 
the  psoas  and  quadratus  muscles,  communicating  with  the  last 
lumbar  artery ;  it  also  furnishes  small  vessels  which  enter  the 
intervertebral  foramina,  and  supply  the  parts  lodged  in  the  ver- 
tebral canal.  The  other  branch  or  iliac  portion  of  the  artery 
turns  downwards  and  outwards,  either  in  the  substance  of  the 
iliacus  muscle,  or  between  it  and  the  surface  of  the  ilium. 
Some  of  its  branches  reach  the  crest  and  spine  of  that  bone, 
where  they  anastomose  with  the  circumflex  iliac  artery,  and  may 
be  traced  forwards  through  the  abdominal  muscles,  which  they 
supply,  and  in  which  they  communicate  with  the  external 
branches  of  the  epigastric  artery. 

The  ilio-lumbar  artery,  as  already  mentioned,  sometimes  arises  from  the  in- 
ternal iliac,  above  the  division  of  that  trunk  [plate  65,  fig.  4].  It  has  also 
been  found  to  spring  from  the  common  iliac,  but  this  latter  peculiarity  is  rare 
[plate  57,  fig.  6].  The  iliac  and  lumbar  portions  of  the  ilio-lumbar  artery 
sometimes  arise  separately  irom  the  parent  trunk. 

When  the  lowest  of  the  lumbar  arteries  is  wanting,  the  ilio-lumbar  is  in- 
creased in  size,  and,  with  a  small  offset  of  the  middle  sacral  artery,  supplies 
its  place. 
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Lateral  fije  lateral  sacral  arteries,  which  are  usually  two  in  number 

arteriei;       ou  each  side,  occasionally  but  one,  arise  close  together  from  the 

posterior  division  of  the  internal  iliac  artery.     One  of  these 

arteries  is  distributed  along  the  upper  part,  and  the  other  along 

the  lower  part  of  the  sacrum  in  the  following  manner. 

Each  artery  passes  downwards,  at  the  same  time  inclining 
somewhat  inwards  in  front  of  the  pyriform  muscle  and  sacral 
nerves,  to  reach  the  inner  side  of  the  anterior  sacral  foramina. 
Continuing  to  descend,  the  lower  one  approaches  towards  the 
middle  line,  and  anastomoses  with  the  middle  sacral  arterv. 
Branches  from  these  arteries  ramify  in  front  of  the  sacrum,  and 
supply  small  offsets  to  the  pyriform  muscle  and  sacral  nerves. 

Dorsal  br.  Besides  these  branches,  the  lateral  sacral  arteries  give  off  a  series  of  dorsal 

to  spinal        branches,  which  enter  the  anterior  sacral  foramina.     Each  of  these,  after 
behind  sacr.   h&^ing  furnished  (within  the  foramen)  a  spinal  branch,  which  ramifies  on  the 
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bones  and  membranes  in  tbe  interior  of  the  sacral  canal,  escapes  by  the  cor- 
responding posterior  sacral  foramen^  and  is  distributed  upon  the  dorsal  sur- 
face of  the  sacrum  [plate  87,  fig.  1]. 


EXTERNAL   ILUC  ARTERY. 

The  vessel  which  supplies  the  lower  extremity  forms  a  con-  Artery  of 
tinuous  trunk  from  the  point  of  division  of  the  common  iliac  ^o^^®'!*™^; 
artery  down  to  the  lower  border  of  the  popliteus  muscle,  where 
it  divides  into  the  anterior  and  posterior  tibial  arteries ;  but 
though  thus  continued  as  a  single  trunk,  different  parts  of  the 
vessel  have  received  different  names,  taken  from  the  anatomical 
regions  through  which  they  pass.    Whilst  within  the  pelvis,  it  is 
named  iliac ;    in  the  upper  two-thirds  of  the  thigh,  femoral ;   its  different 
and  thence  to  its  termination,  popliteal.     These  divisions,  how-  "fl^e«J 
ever,  are  artificial,  and  are  intended  merely  to  &cilitate  reference 
to  the  vessel  in  different  situations. 

The  external  iliac  artery^  fig.  184,  s  ;  fig.  147,  a,  [plate  68],  Extl. 
larger,  except  in  the  foetus,  than  the  internal  iliac  artery,  is  placed  JJIJ^"^ 
within  the  abdomen,  and  extends  from  the  division  of  the  com-  aituation 
mon  iliac  to  the  lower  border  of  Poupart's  ligament,  where  the  «tent, 
vessel  entering  the  thigh,  assumes  the  name  femoral.     Descend-  ^dT^ 
ing  obliquely  outwards,  its  course  through  the  abdominal  cavity 
would  be  marked  by  a  line  drawn  from  the  left  side  of  the  um- 
bilicus to  a  point  midway  between  the  anterior  superior  process 
of  the  ilium  and  the  symphysis  pubis.     This  line,  however, 
would  also  indicate  the  direction  of  the  common  iliac  artery, 
from  which  the  external  iliac  is  directly  continued. 

Placed  within  the  abdominal  cavity,  the  vessel  is  covered  by 
the  peritonaeum  and  intestines.      It  lies  along  the  outer  margin  connexions 
of  the  true  pelvis,  resting  on  the  psoas  muscle  along  its  inner  ^^T"  ^^ 
border.     The  artery,  however,  is  separated  from  the  muscle  by 
the  fascia  iliaca,  to  which  it  is  bound,  together  with  the  external 
iliac  vein,  by  a  thin  layer  of  membrane. 

The  external  iliac  vein  lies  at  first  behind  the  artery  with  an  with  extl. 
inclination  to  its  inner  side  ;    but  as   both  vessels  approach  ^*^^^flex 
Poupart^s  ligament  at  the  fore  part  of  the  pelvis,  the  vein  is  on  iliac  veins; 
the  same  plane  with  the  artery  to  its  inner  side,  being  borne 
forwards  by  the  bone.      At  a  short  distance  from  its  lower  end 
the  artery  is  crossed  by  the  circumflex  iliac  vein.      Lymphatic 
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glands  are  Toand  resting  upon  the  front  and  inner  side  of  the 
▼esse],  and  the  spermatic  vessels  descend  for  some  space  upon  it 
[plate  55].  A  branch  of  the  genito-cnira]  nerve  crosses  over  it 
just  above  Poupart''s  ligament. 

The  external  iliac  artery  supplies  some  small  branches  to  the 
psoas  muscle  and  to  the  neighbouring  lymphatic  glands,  and 
two  other  branches  of  considerable  size,  named  the  epigastric 
and  the  circumflex  iliac,  which  are  distributed  to  the  walls  of 
the  abdomen. 

The  usual  number  of  the  two  principal  bnuiches  may  be  increased  hj  the 
separation  of  the  circumflex  iliac  into  two  branches  [plate  65,  fig.  5] ;  or  by 
the  addition  of  a  branch  usually  derived  from  another  souzce,  as  the  internal 
circumflex  artery  of  the  thigh  [plate  74,  fig.  2],  or  the  obturator  artery  [plate 
65,  fiprs.  4,  5,  6]. 

On  the  contrary,  the  branches  are  now  and  then  diminished  in  number  by 
the  transference  of  the  epigastric  or  the  circumflex  iliac  artery  to  another 
trunk,  which  is  commonly  the  femoral. 
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SURGICAL   ANATOMY  OF  THE   EXTERNAL  ILIAC  ARTERT. 

The  external  iliac  artery  admits  of  being  tied  in  a  surgical  operation  at 
any  part  except  near  its  upper  and  lower  end  ;  the  near  neighbourhood  of  the 
upper  end  being  excepted  on  account  of  the  circulation  through  the  internal 
iliac,  and  the  lower  end  on  account  of  the  common  position  of  the  branches 
(epigastric  and  circumflex  iliac).  Occasional  deductions  from  this  statement 
occur  in  consequence  of  a  branch  or  branches  taking  origin  near  or  at  the 
middle  of  the  artery ;  and  as  the  operator  may  see  such  a  branch  he  will 
RToid  placing  a  ligature  very  near  it. 

The  incision  through  the  muscles  to  reach  the  artery,  commencing  a  little 
above  the  middle  of  Poupart's  ligament,  may  be  directed  parallel  with  the 
ligament  upwards  and  outwards  as  far  as  its  outer  end,  where  the  incision 
may  be  with  advantage  curved  for  a  short  space  (about  an  inch)  upwards. 

This  and  the  other  iliac  arteries  might  be  operated  on  by  means  of  straight 
incisions  in  a  line  from  the  umbilicus  to  the  middle  of  Poupart*s  ligament,  or 
a  little  to  the  outer  side  of  this  line.  But  the  division  of  the  muscles  on  the 
fore-part  of  the  abdomen  is  liable  to  the  objection  that  the  peritonieum  must 
be  disturbed  in  front  as  well  as  behind ;  and,  moreover,  a  curved  incision 
has  the  advantage  of  giving  more  room  laterally  than  one  which  is  merely 
straight. 

The  muscles  and  the  fascia  transversalis  being  divided,  and  the  peritonisum 
(to  which  the  spermatic  vessels  adhere)  being  raised,  the  artery  is  found 
where  the  finger  of  the  surgeon,  introduced  into  the  wound,  begins  to  descend 
into  the  true  pelvis,  along  the  border  of  the  psoas  muscle. 
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Fig.  147* 


111  contact  with  the  artery  will  be  seen  the  following  structures,  each  oc- 
cupying the  position  already  mentioned,  viz.  lymphatic  glands,  the  circum- 
flex iliac  vein,  and  the  external  iliac  vein  [plate  55]. 

In  order  to  pass  the  ligature,  it  is  necessary  to  divide  a  thin  and  some- 
times resistent  membrane,  which  binds  the  vessels  down  to  the  fascia  iliaca. 

EPIGASTRIC  ARTERT. 

The  epigastric  artery  (epigastrica  inferior),  fig.  134,  t ;  fig. 
147,  a,  [plate  66,]  arises  from  the  fore  part  of  the  external  iliac 

artery,  usually  a  few  lines  above  Poupart's 
ligament.  At  first  the  artery  inclines 
downwards,  so  as  to  get  on  a  level  with 
the  ligament,  and  then  changing  its  di- 
rection, passes  obliquely  upwards  and  in- 
wards between  the  fascia  transversalis  and 
the  peritonaeum,  to  reach  the  rectusmuscle 
of  the  abdomen.  It  then  ascends  almost 
vertically  behind  that  muscle  (being  pla- 
ced between  it  and  its  sheath,  where  this 
latter  exists).  Having  given  off  lateral 
muscular  branches,  the  epigastric  artery 
terminates  above  the  umbilicus  in  several 
offsets,  which  ramify  in  the  substance  of 
the  muscle,  and  anastomose  with  the  ter- 
minal branches  of  the  internal  mammary 
and  inferior  intercostal  arteries;  some  of 
its  branches  communicate  also  with  off- 
sets from  the  lumbar  arteries. 

The  epigastric  artery  is  accompanied 
by  two  veins,  which  unite  into  a  single 
trunk  before  ending  in  the  external  iliac 
vein. 

In  its  course  upwards  from  Poupart^s 
ligament  to  the  rectus  muscle,  the  artery 
crosses  close  to  the  inner  side  of  the  in- 
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*  A  sketch  meant  to  show  the  arteries  with  the  muscles  of  the  thigh. 
1.  Psoas  muscle.  2.  Rectus.  3.  Pectineus.  4.  Lon^  adductor.  5.  Great  ad- 
ductor. 6.  Gracilis.  7.  Vastus  intemus.  a.  Iliac  artery,  b.  Femoral. 
c.  Deep  femoral,  a.  Epigastric,  b.  Circumflex  iliac,  c.  Superficial  circum- 
flex iliac,  d,  Superficiu  epigastric,  e.  External  pudic.  /.  External  circum- 
flex (erroneously  represent^  over  the  rectus),  g.  Internal  circumflex,  h. 
Perforating* 
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temal  abdominal  ring;  and  in  this  situation  the  vas  deferens, 
escaping  from  the  ring,  turns  behind  the  artery,  in  descending 
into  the  pelvis. 

Branchet.  The  branches  of  the  epigastric  artery  are  small,  but  numerous. 

Cremasteric        The  cremasteric  artery,  a  slender  branch,  accompanies  the  spermatic  cord, 
"^^T*  and,  after  supplying  the  cremaster  muscle  and  other  coverings  of  the  cord, 

anastomoses  with  the  spermatic  artery. 
MaBcular,  Several  muscular  branches  arise  from  each  side  of  the  epigastric  artery, 

ramify  in  the  rectus  muscle,  and  communicate  with  the  branches  of  the  lam- 
superficial,     bar   and   circumflex   iliac  arteries ;    whilst  others    {superfic'ml    branches) 

perforate  the  abdominal  muscles,  and,  when  beneath  the  skin,  join  with 

branches  of  the  superficial  epigastric  artery, 
and  pubic  j\^^  epigastric  artery  also  furnishes  a  small  pubic  branch,  which  lamifies 

behind  the  pubes,  and  communicates  by  means  of  a  descending  branch  or 
Anastoms.  branches  with  a  similar  offset  from  the  obturator  artery,  as  already  described 
w.oburator.  j^  treating  of  the  branches  of  that  vesBel. 

Peculiarities  of  the  epigastric  artery, — This  artery  occasionally  arisa  an 

inch  and  a  half,  or  even  two  inches  and  a  half,  above  Poupart's  ligament. 
Unusual  ^^^  ^^  ^^  \itfiii  seen  to  arise  below  that  ligament  from  the  femoral,  or  from 
origin.  the  deep  femoral.     The  epigastric  frequently  furnishes  the  obturator  artery 

[plate  66]  ;  and  on  the  other  hand  two  examples  are  recorded  in  which  the 

epigastric  artery  arose  from  the  obturator,  that  vessel  being  furnished  by  the 
double  internal  iliac  artery  [plate  72,  flg.  1].*     In  a  single  instance,  the  epigastric 

epigast.         artery  was  represented  by  two  branches,  one  arising  from  the  external  iliac, 

and  the  other  from  the  internal  iliac  artery.t    Some  combinations  of  the 

epigastric  with  the  internal  circumflex,  or  with  the  circumflex  iliac,  or  with 

both  those  vessels,  have  been  noticed  [op.  cit.  p.  457]. 

CIRCUMFLEX   ILIAC  ABTEBT. 

Circumflex        The  circumJUx  iliac  artery,  fig.  184,  v  ;  fig.  147,  i,   [plate 
1      artery;  gg j  gjQj^]|gy  ^^j^  ^^  preceding  vessel,  arises  from  the  outer  side 

of  the  iliac  artery  near  Poupart's  ligament,  and  is  directed  out- 
wards behind  that  structure  to  the  anterior  superior  spine  of  the 
runs  along  ilium.  Following  the  crista  of  the  bone,  the  artery  gives 
iUum.^  branches  to  the  iliacus  muscle,  furnishes  others,  which  are  dis- 
tributed to  the  abdominal  muscles,  and  anastomoses  with  the 
ilio-Iumbar  artery.  In  its  course  outwards  this  artery  lies  in 
front  of  the  transversalis  fiiscia,  at  its  junction  with  the  fascia 
iliaca. 

*  Monro,  '<  Morbid  Anatomy  of  the  Human  Gullet."  &c.  p.  427.     A. 
K.  Hesselbach,  *^  Die  sicherste  Art  des  Bruchschnittes,    &c. 
t  Lauth,  in  "  Velpeau's  M6decine  Op^ratoire,'*  t.  ii.  p.  452. 
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Near  the  crest  of  the  ilium,  this  artery  gives  off  a  branch  Abdominal 
which  ascends  on  the  fore  part  of  the  abdomen  between   the    "™*^  * 
transversalis  and  internal  oblique  muscles ;  and  having  supplied 
those  muscles,  it  anastomoses  with  the  lumbar  and  epigastric 
arteries  [plate  53].     This  branch  varies  very  much  in  size,  and 
is  occasionally  represented  by  small  muscular  offsets. 

Two  veins  accompany  the  circumflex  iliac  artery;  these  unite  Twocompa- 
below  into  a  single  vessel,  which  crosses  over  the  external  iliac 
artery  about  an  inch  above  Poupart^s  ligament,  and  enters  the 
external  iliac  vein  [plate  55]. 

The  place  of  origin  of  the  circumflex  iliac  artery  sometimes  deviates  hojn  Change  in 
its  ordinary  position, — the  artery  arising  at  a  distance  not  exceeding  an  ^"8^°> 
inch  above  Poupart's  ligament.    Deviations  in  the  opposite  direction  are 
more  rarely  met  with ;  it  has  in  a  few  cases  been  observed  to  arise  below  the 
ligament,  and  therefore  from  the  femoral  artery.     The  circumflex  iliac  artery  \b  some- 
is  sometimes  represented  by  two  separate  branches  from  the  external  iliac  V"^?". 
r  ,       ^^  ^     -T  double, 

[plate  68,  fig.  1]. 

FEMORAL   ARTERY. 

The  femoral  artery  (femoralis  cruralis),  fig.  147,  b,   [plate  Femoral 
69,]  is  that  portion  of  the  artery  of  the  lower  limb  which  lies       ^* 
along  the  upper  two-thirds  of  the  thigh, — its  limits  being  marked,  iu  extent; 
above,  by  Poupart''s  ligament,  and  below,  by  the  opening  in  the 
great  adductor  muscle,  after  passing  through  which  the  artery 
assumes  the  name  popliteal. 

A  general  idea  of  the  direction  of  the  femoral  artery  over  the  direction 
fore  part  and  inner  side  of  the  thigh  would  be  obtained  by  a  ^giti^n. 
line  reaching  from  a  point  midway  between  the  anterior  superior 
spine  of  the  ilium  and  the  symphysis  of  the  pubes  to  the  inner 
side  of  the  patella.  But  the  situation  of  the  vessel  is  best  as- 
certained by  observation  of  the  surface  at  the  upper  part  of  the 
thigh,  inasmuch  as  it  lies  along  the  middle  of  a  depression 
formed  between  the  muscles  covering  the  femur  on  the  outer 
side,  and  the  adductor  muscles  on  the  inner  side  of  the  limb. 
In  this  situation  the  beating  of  the  artery  may  be  felt,  and  the  cir- 
culation through  the  vessel  be  most  easily  controlled  by  pressure. 

Owing  to  the  natural  curvature  of  the  femur,  and  to  the  pas- 
sage of  the  femoral  artery  from  the  front  towards  the  back  of  the  poeition 
thigh,  the  relative  position  of  the  vessel  and  the  bone  varies  J^femw! 
considerably  at  different  points.     Thus,  at  the  groin,  the  artery, 
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after  having  passed  over  the  margin  of  the  pelvis,  is  phced  in 
front  of  the  head  of  the  femur ;  at  its  lower  end,  the  vessel  lies 
close  to  the  inner  side  of  the  bone ;  whilst  in  the  intervening 
space,  in  consequence  of  the  projection  of  the  neck  and  shaft  of 
the  femur  outwards,  while  the  artery  holds  a  straight  course,  the 
two  are  separated  by  a  considemble  interval. 

Becoming  deeper  as  it  descends,  the  femoral  artery  is  at  first 
comparatively  near  the  surface,  being  covered  in  the  upper  third 
of  the  thigh  by  the  common  integuments  and  the  fascia  lata,  in 
addition  to  the  sheath,  which  contains  both  the  artery  and  the 
vein.  In  this  situation,  a  triangular  space  may,  on  dissection,  be 
recognised,  upon  the  fore  part  of  the  thigh,  immediately  below 
the  fold  of  the  groin.  The  apex  of  this  triangle  is  directed 
downwards,  its  sides  are  formed  respectively  by  the  sartorius  and 
the  long  adductor  muscles,  and  its  base  by  the  lower  maigin  of 
the  abdominal  wall,  which  is  represented  by  Poupart^s  ligament. 
This  triangular  interval  is  divided  into  two  nearly  equal  parts  by 
the  femoral  vessels,  which  extend  from  the  middle  of  its  base  to 
its  apex. 

Below  the  part  just  referred  to,  the  femoral  artery  is  deeply 
placed,  being  covered  by  the  sartorius  muscle,  which,  after  cross- 
ing obliquely  from  the  outer  to  the  inner  side  of  the  thigh, 
descends  vertically  and  covers  the  artery  to  its  end.  The  vessel 
is  likewise  covered,  beneath  the  muscle,  by  a  dense  band  of 
fibrous  structure,  which  stretches  across  from  the  tendons  of  the 
long  and  great  adductors  to  the  vastus  intemus  muscle. 

The  artery  rests  successively  against  the  following  parts. 
First,  upon  the  psoas  muscle,  by  which  it  is  separated  firom  the 
maigin  of  the  pelvis,  and  from  the  capsule  of  the  hip-joints ; 
next,  upon,  or  rather  in  front  of,  the  pectineus  muscle,  the  deep 
femoral  artery  and  vein  being  interposed ;  afterwards,  upon  the 
long  adductor  muscle  ;  and  lastly,  upon  the  tendon  of  the  great 
adductor,  the  femoral  vein  being  placed  between  the  tendon  and 
the  artery. 

At  the  lower  part  of  its  course,  the  femoral  artery  has  imme- 
diately on  its  outer  side  the  vastus  intemus  muscle,  which  inter- 
venes between  it  and  the  inner  side  of  the  femur. 

The  femora/  vein  is  very  close  to  the  artery,  both  being  en- 
closed in  the  same  sheath,  separated  from  each  other  only  by  a 
thin  partition.     At  the  groin,  the  vein  lies  on  the  same  plane  as 
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the  artery  to  its  inner  side  ;  but  gradually  inclining  backwards, 
it  afterwards  sinks  behind  that  vessel,  and  even  gets  somewhat  to 
its  outer  side.  The  deep  femoral  vein,  near  its  termination, 
crosses  behind  the  femoral  artery,  and  the  long  saphenous  vein, 
as  it  ascends  on  the  fore  part  of  the  limb,  lies  to  its  inner  side 
[plate  71 ,  fig.  1]  ;  but  it  not  unfrequently  happens  that  a  supers 
ficial  vein  of  considerable  size  ascends  for  some  space  directly 
over  the  artery  [plate  70]. 

At  the  groin  the  anterior  crural  nerve  lies  a  little  to  the  with 
outer  side  of  the  femoral  artery  (about  a  quarter  of  an  inch),  "®^^®"* 
separated  from  the  vessel  by  some  fibres  of  the  psoas  muscle 
and  by  fibrous  structure  [plate  71,  fig.  1  j.  Lower  down  in  the 
thigh,  the  long  saphenous  nerve  accompanies  the  artery  until 
this  vessel  perforates  the  adductor  magnus.  There  are  likewise 
small  cutaneous  nerves  which  cross  the  artery. 

PECULIARITIES    OF    THE    FEMORAL    ARTERY. 

There  does  not  appear  to  be  any  well-authenticated  example  of  the  femo-  High 
ral  artery  furnishing  the  arteries  of  the  leg ;  and  in  this  respect  the  vessels  division 
of  the  lower  limh  contrast  strongly  with  those  of  the  arm.*  °      °^°* 

Four  instances  have  heen  recorded  [see  op.  cit.  p.  616]  of  division  of  the   Double 
femoral  artery,  below  the  origin  of  the  profunda,  into  two  vessels,  which  sub-  femoral, 
sequeiitly  reunited  near  the  opening  of  the  adductor  magnus  so  as  to  form  a  ^^^^^^  ^ 
single  popUteal  artery  [plate  71,  fig.  2].t    In  all  these  cases,  the  arrange- 
ment of  the  vessels  appears  to  have  been  similar.    To  one  of  them  (that 
first  observed)  special  interest  is  attached,  inasmuch  as  it  was  met  with  in 
a  patient  operated  upon  for  popliteal  aneurism. 


BRANCHES  OF  THE  FEMORAL  ARTERY. 

The  femoral  artery  gives  off  the  following  branches.     Some,  Branches 

small  and  superficial,  which  are  distributed  to  the  integument  of  femoral 
and  glands  of  the  groin,  or  ramify  on  the  lower  part  of  the  abdo- 


names. 


men,  viz.  the  external  pudic  (superior  and  inferior),  the  super-  their 
ficial  epigastric,  and  the  superficial  circumflex  iliac;  the  great 


•  For  an  examination  of  the  history  of  four  cases,  which  have  been  re- 
garded as  examples  of  the  early  division  of  the  femoral  artery,  see  *'  The 
Arteries,"  &c.  by  R.  Quain,  p.  614. 

t  This  case  was  treated  and  recorded  by  Sir  C.  Bell :  "  The  London  Me- 
dical and  Physical  Journal,*'  vol.  Ivi.  p.  1^.     London,  1826. 
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nutrient  artery  of  the  muscles  oF  the  thigh,  named  the  deep 
femoral ;  several  small  muscular  branches ;  and  lastly,  the  anas- 
tomotic artery,  which  descends  on  the  inner  side  of  the  knee- 
joint. 


UnuKual 
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ExtenuU 
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Besides  the  foregoing  ordinary  branches,  the  femoral  artery  sometimes 
gives  origin  to  some  oifeets,  usually  derived  from  other  sources ;  as,  for  ex- 
ample, the  circumflex  arteries  (branches  of  the  deep  femoral),  or,  but  more 
rarely,  the  epigastric,  the  circumflex  iliac,  or  the  obturator  arteries.  These 
will  be  noticed  in  the  account  of  the  individual  branches. 

The  external  pudic  arteriet,  fig.  147,  c,  [plates  69,  70,]  arise  either  sepa- 
rately or  by  a  common  trunk  from  the  inner  side  of  the  femoral  artery.  The 
svperior,  the  more  superficial  branch  (superior  pudenda  externa, — Haller), 
courses  upwards  and  inwards  to  the  spine  of  the  pubes,  crosses  the  external 
abdominal  ring,  passing,  in  the  male,  over  the  spermatic  cord,  and  is  distri- 
buted to  the  integuments  on  the  lower  part  of  the  abdomen,  and  on  the  ex- 
ternal organs  of  generation.  The  inferior  branch  (inferior  pudenda  externa), 
more  deeply-seated,  extends  inwards,  resting  on  the  pectineus  muscle,  and  co- 
vered by  the  fascia  lata,  which  it  pierces  on  reaching  the  ramus  of  the  pubes, 
and  is  distributed  to  the  scrotum  in  the  male,  or  to  the  labium  in  the  female, 
its  branches  inosculating  with  those  of  the  superficial  perimeal  artery. 

The  superficial  epigastric  artery,  d,  arises  from  the  femoral  artery,  about 
half  an  inch  below  Poupart^s  ligament,  passes  forwards  through  the  saphenous 
opening  in  the  fascia  lata  ;  after  which  it  changes  its  direction,  and  runs  up- 
wards on  the  abdomen,  in  the  superficial  fascia  covering  the  external  oblique 
muscle.  Its  branches  ramify  in  the  superficial  fascia  and  integument  on 
the  lower  part  of  the  abdomen ;  and  some,  ascending  nearly  as  high  as  the 
umbilicus,  anastomose  with  those  of  the  epigastric  and  internal  mammary 
arteries. 

The  superficial  circumflex  iliac  artery,  e,  runs  outwards  in  the  direction  of 
Poupart's  ligament,  towards  the  spine  of  the  ilium,  across  the  psoas  and 
iliacus  muscles  ;  to  both  of  these  it  gives  small  branches,  as  also  some  others 
which  pierce  the  fascia  lata,  and  arc  distributed  to  the  integument. 

All  the  preceding  arteries  give  small  branches  to  the  lymphatic  glands  in 
the  groin. 


THE  DEEP  FEMORAL  ARTERY. 
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The  deep  femoral  artery  (profunda  femoris),  fig.  147,  c, 
[plate  69,]  is  the  principal  nutritious  vessel  of  the  thigh ;  its 
branches  being  mainly  distributed  to  that  part  of  the  lower  limb, 
whereas  the  femoral  artery  supplies  the  leg  and  foot.  It  is  a 
vessel  of  considerable  calibre,  being  nearly  equal  in  size  to  the 
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coniinuation  of  the  femoral  after  the  origin  of  this  great  branch.^ 
It  usually  arises  from  the  outer  and  back  part  of  the  femoral 
artery,  between  an  inch  and  two  inches  below  Poupart's  liga- 
ment. The  artery  at  first  inclines  outwards  in  front  of  the  iu  course 
iliacus  muscle,  but  soon  changes  its  course,  running  downwards  annexions, 
and  backwards  behind  the  femoral  artery.  Opposite  the  junc- 
tion of  the  upper  with  the  middle  third  of  the  femur,  the  pro- 
funda artery  passes  behind  the  long  adductor  muscle,  between  it 
and  the  short  and  great  adductors ;  and  then  inclining  outwards 
towards  the  linea  aspera  of  the  femur,  soon  divides  into  its  ter- 
minal branches,  which  pass  backwards  through  the  great  adduc- 
tor muscle,  and  ramify  in  the  muscles  at  the  back  of  the  thigh. 
The  artery  lies  successively  in  front  of  the  iliacus  and  pecti- 
neus  muscles,  and  then  on  the  adductor  brevis  and  adductor 
magnus  muscles.  It  is  placed  behind  the  femoral  artery,  the 
deep  femoral  and  femoral  veins  and  the  long  adductor  muscle 
being  interposed  between  the  two  arteries. 

The  origin  of  the  deep  femoral  artery  sometimes  deviates  from  its  usual  pecnlia- 
position  on  the  parent  trunk,  being  occasionally  given  oflF  from  the  inner  side   ntie*  in 
[plate  73],  and,  but  more  rarely,  from  the  back  part  of  that  vessel  [plates  72  ^"8*** » 
and  73,  fig.  6]. 

The  height  at  which  this  artery  arises  from  the  femoral  is  subject  to  very  above  osiml 
great  variation.  In  more  than  three-fourths  of  a  large  number  of  cases  it  was  I^n^io^i; 
found  to  arise  from  the  femoral  at  a  distance  of  from  one  to  two  inches  below 
the  lower  border  of  Poupart's  ligament ;  in  a  few  of  the  cases,  the  distance 
measured  less  than  one  inch  ;  much  more  rarely,  the  profunda  arose  opposite 
to  the  ligament  [plate  72,  fig.  4] ;  and  in  a  single  instance  above  that  struc- 
ture [fig.  3],  and,  therefore,  from  the  external  iliac  artery. 

On  the  other  hand,  the  distance  between  the  origin  of  the  artery  and  Pou-  tclow  it 
part's  ligament  was  sometimes  found  to  exceed  two  inches  [plate  73,  fig.  6]  • 
and,  in  one  instance,  the  artery  arose  as  low  down  as  four  inches  from  the  li- 
gament [plate  72,  fig.  5],   but  in  that  case  the  Internal  and  external  circum- 
flex branches  did  not  arise  from  it. 

In  addition  to  a  number  of   small  unnamed  ofiTsets  to  the  Branches, 
muscles,  the  deep   femoral  artery    furnishes  the  branches  now 
to  be  described. 

*  The  artery  of  the  lower  limb,  after  emerging  from  the  abdominal  cavity, 
was  described  by  Murray  as  the  common  Jemoral,  and  was  regarded  by  him  as 
dividing  into  two  parts,  which  he  named  respectively,  the  ivperficial,  and  the 
deep  femoral  arteries.  These  terms  arc  often  conveniently  used  by  smgical 
writers  for  easy  reference  to  difixircnt  parts  of  the  vessel. 
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Tlic  external  circumflex  artery,/;  a  branch  of  considerable  size,  arises  from 
the  outer  Ride  of  the  profunda,  and,  after  passing  outwards  for  a  short  dis- 
tance beneath  the  sartorius  and  rectus  muscles,  and  through  the  dirisions  of 
the  anterior  crural  nerve,  gives  off  branches,  which  may  be  divided  into  three 
setH,  according  to  the  directions  which  they  take.  The^rt*  incline  tran»- 
verteiif  outwards,  and  after  passing  over  the  crurens,  pierce  the  Tastos  ex- 
ternus,  so  as  to  get  between  it  and  the  bone  just  below  the  great  trochanter 
of  the  femur,  and  reach  the  back  part  of  the  thigh,  where  they  anastomose 
with  the  internal  circumflex  and  the  perforating  branches,  also  with  the  glu- 
teal and  sciatic  branches.  The  tecond  set,  or  ascending  branches,  are  directed 
upwards  beneath  the  sartorius  and  rectus,  and  afterwards  under  the  tensor 
muBcle  of  the  fascia  lata  ;  here  they  communicate  with  the  terminal  branches 
of  the  gluteal,  and  with  some  of  the  external  descending  branches  of  the  cir- 
cumflex iliac  artery.  The  third,  or  descending  set  of  branches,  incline  out- 
wards and  downwards  upon  the  extensor  muscles  of  the  leg,  covered  by  the 
rectus  muscle.  They  are  usually  three  or  four  in  number,  some  being  of  a 
considerable  size  ;  most  of  them  are  distributed  to  the  muscles  on  the  fore 
part  of  the  thigh,  but  one  or  two  can  be  traced  as  far  as  the  knee,  beneath 
the  vastus  externus  muscle,  where  they  anastomose  with  the  superior  articu- 
lar hranches  (internal  and  external)  of  the  popliteal  artery,  and  with  the 
anastomotic  branch  of  the  femoral  artery. 

Pecu/iari7if«.— The  external  circumflex  branch  sometimes  arises  (as  a 
single  tnuik)  from  the  femoral  artery  [plate  72,  fig.  5] ;  or  it  may  be  repre- 
sented by  two  branches,  of  which,  in  most  cases,  one  proceeds  from  the 
femoral,  and  one  from  the  deep  femoral  [plate  73,  fig.  6] ;  both  branches, 
however,  have  been  seen  to  arise  from  the  deep  femoral  [fig.  2],  or,  but  much 
more  rarely,  both  from  the  femoral  artery  [fig.  4]. 

The  internal  circumflex  artery,  g,  smaller  than  the  preceding  branch,  arises 
from  the  inner  and  back  part  of  the  deep  femoral  artery,  and  is  directed  back- 
wardd  to  the  inner  side  of  the  femur,  between  the  pectineus  and  the  psoas 
muscles,  so  that  only  a  small  part  of  it  can  be  seen  without  disturbing  these 
muscles.  On  reaching  the  tendon  of  tlie  external  obturator,  by  which  the 
vessel  is  guided  to  the  back  of  the  thigh,  it  divides  into  two  principal 
branches.  One,  ascending,  is  distributed  partly  to  the  adductor  brevis  and 
gracilis,  and  partly  to  the  external  obturator  muscle,  near  which  it  anasto- 
moses with  the  obturator  artery;  the  other,  or  transverse  branch,  passes 
backwards  above  the  small  trochanter,  and  appears  on  the  back  of  the  limb, 
between  the  quadratus  femoris  and  great  adductor  muscle,  where  it  anasto- 
moses with  the  sciatic  artery  and  with  the  superior  perforating  branches  of 
tlie  deep  femoral  artery.  Opposite  the  hip-joint,  this  transTerse  branch  gives 
ofi:'  an  articular  vessel,  which  enters  the  hip-joint  through  the  notch  in  the  aoo> 
tabulum,  beneath  the  trans^xrse  ligament,  and  after  sapplying  the  adipose 
substance  in  that  articulation,  is  guided  to  tlic  head  of  the  femur  by  the  roond 
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ligament    In  some  instances  the  articular  branch  is  derived  from  the  ob- 
turator artery  ;  sometimes  the  joint  receives  a  branch  from  both  sources. 

Peculiarities, — With  few  exceptions^  the  peculiarities  met  with  in  the  m- 
temal  circumflex  branch  depend  upon  its  transference  to  the  femoral  artery, 
and,  in  almost  all  cases,  to  a  point  above  the  origin  of  the  profunda  artery 
[plate  72,  fig.  5].  Examples  have  also  been  met  with  in  which  the  internal 
circumflex  arose  from  the  epigastric  [plate  74,  figs.  1,  3],  or  the  circumflex 
iliac  [plate  74,  fig.  6\  or  from  the  external  iliac  artery  [&g.  2]. 

The  perforating  arteries  (perforantes),  A,  [plate  69,]  so  called  because  they  Perforating 
reach  the  back  of  the  thigh  by  perforating  the  adductor  brevis  and  adductor  bninchei; 
magnus  muscles,  are  three  or  four  in  number.    The  firtt  perforating  artery  £nt, 
passes  backwards  below  the  pectineus  muscle,  and  through  the  fibres  of  the 
short  and  great  adductor  muscles ;  after  which  it  immediately  divides  into 
branches  [plates  76,  77],  which  are  distributed  to  both  adductor  muscles,  to 
the  biceps,  and  great  gluteal  muscles,  and  communicate  with  the  sciatic  and 
internal  circumflex  arteries.     The  tecond  perforating  artery,  considerably  second, 
larger  than  the  first,  passes  through  the  adductor  magnus;  after  which  it  di- 
vides into  ascending  and  descending  branches,  which  ramify  in  the  hamstring 
muscles,  and  communicate  with  the  other  perforating  branches.    A  branchi  (Nntrient 
named  the  nutrient  artery  of  the  femur,  enters  the  medullary  foramen  of  that  jrtery  of 
bone.     The  third  perforating  artery  pierces  the  adductor  magnus,  and,  like  ^jj^^ 
the  others,  is  distributed  to  the  long  flexor  muscles  at  the  back  of  the  thigh, 
anastomosing  with  the  other  perforating  arteries  above,  and  with  the  termi- 
nation of  the  profunda  artery  itself  below. 

Termination  of  the  deep  femoral  artery. — After  haviog 
given  off  these  different  branches,  the  deep  femoral  artery  be- 
comes considerably  diminished  in  size,  and  passing  backwards 
close  to  the  linea  aspera,  divides  into  smaller  branches,  some  of 
which  are  distributed  to  the  short  head  of  the  biceps,  the  rest  to 
the  other  hamstring  muscles. 

These  ultimate  branches  of  the  deep  femoral  artery  commu- 
nicate with  those  of  the  popliteal  artery  and  with  the  lower 
perforating  arteries  already  described. 

Tlie  perforating  arteries  present  no  peculiarities  of  note.     The  terminal  a  fonrth 
branch  of  the  deep  femond,  already  described,  is  sometimes  regarded  as  a  P^oiAt.art 
fourth  perforating  artery. 

« 

MUSCULAR    BRANCHES    OF    THE    FEMORAL    ARTERV. 

In  its  course  along  the  thigh  the  femoral  artery  gives  o£f  several  branches  MoBcuIar 
to  the  contiguous  muscles.     They  vary  in  number  from  two  to  seven.    They  branchef. 
supply  the  sartorius  and  the  vastus  intemus,  with  other  muscles,  which  are 
close  to  the  femoral  artery.     Their  size  appears  to  bear  an  inverse  proportion 
to  that  of  the  descending  branches  of  the  external  circumflex  artery. 
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ANASTOMOTIC    ARTEBY. 

Anastom.  Close  to  its  termination  the  femoral  artery  gives  off  a  branch  constant, 

^^-  but  of  small  size,  named  the  anastomotic  artery  {anostomotka  magna),  fig. 

147,  t,  [plate  78,  fig.  3,]  which  descends  in  the  same  line  as  the  femoral 
artery  itself.  Arising  from  that  Tcssel,  when  about  to  enter  the  popliteal 
space,  it  descends  upon  the  tendon  of  the  adductor  magnus,  accompanied  by 
the  saphenous  nerve.  Having  given  off  several  branches,  the  anastomotic  ar- 
tery passes  down  to  the  inner  condyle  of  the  femur,  covered  for  a  short  dis- 
tance by  some  of  the  fibres  of  the  vastus  intemus  muscle,  and,  finally,  anasto- 
moses with  the  superior  internal  articular  artery,  and  with  the  recurrent  branch 
of  the  anterior  tibial  artery.  Of  its  branches,  one  accompanies  the  saphenous 
uervc  beneath  the  sartorius  muscle  ;  others  pass  obliquely  outwards  through 
the  substance  of  the  vastus  intemus,  and  communicate  with  the  descending 
muscular  branches  in  front  of  tlie  thigh.  From  the  lower  part  of  the  vessd, 
a  branch  crosses  over  the  femur,  a  little  above  its  articular  sur&ce,  supplies 
branches  to  the  knee-joint,  and  anastomoses  with  the  superior  external  arti- 
cular artery. — The  anastomotic  artery  varies  not  unfrequently  in  size,  and  in 
the  point  at  which  it  arises. 

SURGICAL    ANATOMY  OF    THE    FEMORAL    ARTERY. 


Artery 
accessible 
in  whole 
course; 


uppiT 
part  most 
accessible. 


Objection 
to  operation 
near  Poup. 

ligt. 


Bra.  closer 
together 
than  usual. 


The  femoral  artery  is  accessible  to  the  surgeon  for  the  application  of  a  li- 
gature without  serious  difficulty  in  its  entire  length  ;  but  as  the  lower  half  is 
deeply  placed,  the  difficulty  of  reaching  this  part  is  greatest,  at  the  same 
time  that  the  depth  at  which  the  vessel  lies  renders  it  necessary  to  divide 
and  disturb  the  surrounding  structures  to  a  greater  extent  than  where  titc 
vessel  is  nearer  the  surface.  For  these  reasons  the  upper  part  of  the  artery 
is  to  be  preferred  for  the  performance  of  the  operation  adverted  to,  in  all  cases 
in  which  other  circumstances  do  not  control  the  choice  of  the  suigeon.  But 
the  upper  part  of  the  femoral  artery  is  not  equally  eligible  for  the  application 
of  a  ligature  at  all  points,  in  consequence  of  the  position  of  the  branches — an 
important  consideration  in  the  surgical  anatomy  of  this  vessel. 

Close  to  the  commencement  of  this  artery  are  two  considerable  branches 
(epigastric  and  circumflex  iliac)  ;  and  between  one  and  two  inches  lower 
down  the  deep  femoral  branch  ordinarily  takes  its  rise.  A  ligature  placed 
on  the  arterial  trunk  in  the  interval  between  those  branches,  that  is  to  say, 
on  the  common  femoral  artery,  is  in  the  near  neiglibourhood  of  two  disturb- 
ing causes, — two  sources  of  danger,  so  near  that  the  prospect  of  a  fiivourable 
issue  to  the  operation  is  under  ordinary  circumstances  very  small. 

Moreover  it  has  been  shewn  amid  the  facts  detailed  above,  that  the  origin 
of  the  deep  femoral  is  often  less  than  the  average  distance  from  Poupart*s 
ligament ;  and  that,  not  unfrequently,  a  considerable  branch  (one  of  the  cir- 
cumflex arteries)  takes  its  rise  from  the  common  femoral  artery.  When 
these  circumstances  are  considered,  the  operation  of  tying  the  common 
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femoral  artery,  or  the  femoral  artery  within  two  inches  of  its  commenoement, 
must  be  regarded  as  very  misafe.  And  it  may  be  added^  that  the  condusion 
to  which  the  anatomical  facts  would  lead  is  fiilly  confirmed  by  the  results  of 
cases  in  which  the  operation  has  been  actually  performed. 

It  remains  to  detennine  where  a  ligature  applied  to   the  main  artery  When 
shall  be  sufficiently  distant  from  the  origin  of  the  deep  femoral,  below  it,  to    ^^^^ 
be  ft«e  from  the  disturbing  influence  of  the  circulation  through  that  great  applied 
branch.    It  has  been  shewn  that  now  and  then  a  case  occurs  in  which  the  below 
profunda  is  given  off  at  the  distance  of  from  two  to  three  inches  below  ^^P   . 
Poupart's  ligament*-in  only  a  single  instance  out  of  a  lai^  number  of  ob- 
servations (431)  did  the  space  referred  to  amount  to  four  inches. 

From  the  foregoing  remarks  the  inference  to  be  deduced  is,  that  the  part 
of  the  femoral  artery  to  be  preferred  for  the  operation  supposed,  is  at  the  dis- 
tance of  between  four  and  five  inches  below  the  lower  mai^n  of  the  abdomi- 
nal muscles. 

Remarks  on  the  operation, — The  position  of  the  artery  being  determined.  Vein  over 
and  the  integument  and  fat  divided,  a  vein  may  be  met  with  lying  on  the  ^'^T'  "®^ 
fascia,  over  the  course  of  the  artery.    The  saphenous  vein  being  nearer  to  the 
inner  side  of  the  limb  than  the  line  of  incision,  is  not  seen  in  the  operation. 
The  fascia  lata,  which  is  now  to  be  divided,  has  a  more  opaque  appearance 
over  the  vessels  than  over  the  muscles,  for  the  colour  of  the  latter  appears 
through  the  membrane.    After  dividing  the  fascia,  the  edge  of  the  sartorius  Sartorius 
muscle  will,  in  many  cases,  require  to  be  turned  aside ;  and  occasionally  this  ™™*^*®* 
muscle  crosses  the  thigh  so  directly  that  it  must  be  drawn  considerably  out- 
wards in  order  to  reach  the  artery  [plate  74,  fig.  4].    To  the  exact  point  at 
which  the  sheath  of  the  vessels,  and  even  the  fascia,  should  be  cut  through,  the 
pulsation  of  the  artery  will  guide  the  operator.    A  small  nerve  may  present 
itself  in  this  part  of  the  operation.    The  immediate  investment  of  the  artery 
should  be  opened  to  the  smallest  possible  extent,  and  the  knife  or  other  in- 
strument should  be  sparingly  used  at  this  stage  of  the  operation ;  the  object     ^  y^  "^ 
being  to  disturb  the  artery  from  its  connexions,  including  its  nutrient  vessels  inBtniment 
(vasa  vasorum),  as  little  as  possible,  and  likewise  to  avoid  wounding  any  of  near  artery, 
the  small  muscular  branches  which  spring  from  most  arteries  at  irregular  in- 
tervals.   The  division  of  an  artery  of  the  size  of  those  last  referred  to  at  a 
distance  from  tlie  source  from  which  it  springs  is  of  little  importance.    It 
contracts,  and  soon  ceases  to  bleed.     But  when  it  is  divided  close  to  the 
trunk,  blood  issues  from  it  as  it  would  if  an  opening  equal  in  size  to  the 
calibre  of  the  little  branch  were  made  in  the  trunk  itself. 

In  order  to  avoid  injuring  the  vein,  which  is  separated  from  the  artery  Femoml 
only  by  a  thin  cellular  partition,  the  point  of  the  aneurism  needle,  which  vein, 
conveys  the  ligature,  is  to  be  kept  close  to  the  artery. 

Other  veins  of  occasional  occurrence  may  render  increased  care  necessary.   Other 
for  example,  those  small  branches  which  cross  the  artery  or  course  along  its  occaaioniU 
surface ;  or  it  may  be  a  larger  vein — a  division  of  the  femoral  vein  when  it  is  ^*""' 
double,  or  the  deep  femoral  vein  when  the  ligature  is  applied  a  little  higher 
than  usual  [op.  cit.  p.  528  and  plate  75]. 
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To  remch  the  femoral  artery  in  the  middle  of  the  thigh,  the  depth  of  the 
vessel  being  considerable,  the  incision  through  the  integuments  must  be  pro- 
portionably  long.    As  the  sartorius  is  directly  over  the  vessel,  the  operation 
may  be  performed  by  turning  the  muscle  either  towards  the  outer  or  the 
inner  side  of  th^  limb ;  and  the  incision  would  be  made,  according  to  the 
plan  adopted,  at  the  inner  or  the  outer  maigin  of  the  mnsde.    The  prefer- 
able mode  ^pears  to  be,  to  divide  the  int^fument  on  or  over  the  muscle, 
near  its  inner  maigin,  so  as  to  arrive  directly  upon  the  muscle  and  draw  it 
outwards,  after  cutting  freely  through  the  investing  fascia.     The  fibrous 
structure  stretched  over  the  vessels  from  the  addactore  to  the  vastus  intemus 
muscle  being  divided,  the  positions  of  the  femoral  vein  and  saphenous  nerve 
are  to  be  kept  in  view  in  completing  the  operation.    In  the  first  steps  of  the 
operation  in  this  part  of  the  thigh,  iigury  to  the  long  saphenous  vein  is  to 
be  guarded  against. 

Before  concluding  the  observations  on  the  femoral  artery,  a  very  small 
class  of  cases  claims  a  word  of  notice.  It  has  happened*  that  the  application 
of  a  ligature  to  a  femoral  artery  has  not  been  followed  by  the  usual  conse- 
quence of  cessation  of  the  pulsation  in  the  anetirism  ;  and  the  uninterrupted 
continuance  of  the  circulation  was  found,  on  examination  after  death,  to  be 
attributable  to  the  circumstance  of  the  artery  being  double  where  the  ligature 
was  applied,  while  the  two  parts  became  reunited  above  the  tumour.  If  such 
a  case  should  again  be  met  with  in  an  operation,  the  surgeon,  instructed  by 
the  case  alluded  to,  and  by  other  examples  of  the  same  arrangement  of  the 
arteries  which  have  since  been  observed,  might  at  once,  under  the  guidance 
of  the  pulsation,  or  of  the  effect  of  pressure  in  controlling  the  circulation 
through  the  aneurism,  divide  the  cellular  covering  of  the  second  part  of  the 
artery,  and  tie  it  likewise. 


POPLITEAL  ARTERY. 

Popliteal  l^lic  popliteal  artery  J  fig.  148,  a,  [plate  78,  fig.  4,]  placed 

•*^^i  at  the  back  of  the  knee-joint,  extends  along  the  lower  third  of 
the  thigh  and  the  upper  part  of  the  leg,  reaching  irom  the  open- 
ing in  the  great  adductor  to  the  lower  border  of  the  popliteus 
muscle.  It  is  continuous  above  with  the  femoral,  and  divides 
at  the  lower  end  into  the  anterior  and  posterior  tibial  arteries. 
iu  coone  This  artcrj  at  first  inclines  from  the  inner  side  of  the  limb  to 

and  position  yeach  the  middle  .of  the  knee-joint,  and  thence  continues  ver- 
to  muKles;    ticallj  to  its  lowcr  end.      Lying  deeply  in  its  whole  course,  it  is 
covered  for  some  distance  at  its  upper  end  by  the  semi-membra- 
nosus  muscle  ;  lower  down,  a  little  above  the  knee,  it  is  placed 
in  the  intermuscular  interval  named  the  popliteal  space,  where 


*  Sir  C.  BeU*s  case  before  referred  to  [p.  689]. 
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Pig.  148.  it  is  covered  by  the  ikscia,  and  overlaid 

by  the  muscles  vhich  bound  that  space. 
The  lower  part  of  the  artery  is  covered 
for  a  considerable  distance  by  the  gas- 
trocnemius muscle,  and  at  its  termina- 
tion by  the  upper  maigin  of  the  soleus 
muscle. 

At  first  this  artery  lies  close  to  the  to  bone, 
inner  side  of  the  femur ;  in  descending, 
the  vessel  gets  behind  the  bone,  tod  as 
this  is  here  curved  forwards,  while  the 
course  of  the  artery  is  straight,  there  is 
an  interval  between  the  two  [plate  78, 
fig.  3].  The  popliteal  artery  then  rests 
against  the  posterior  ligament  of  the 
knee-joint,  and  afterwards  on  the  popli- 
teus  muscle. 

Vein. — The  popliteal  vein  lies  close  Veini. 
to  the  artery,  behind  and  somewhat  to 
its  outer  side.  The  vein  is  frequently 
double  along  the  lower  part  of  the  ar* 
tery,  and,  more  rarely,  at  the  upper 
part  also  [plate  80,  fig.  2].  The  short 
saphenous  vein,  ascending  into  the  popli- 
teal space  over  the  gastrocnemius  muscle, 
approaches  the  artery  as  it  is  about  to 

terminate  in  the  popliteal  vein. 

Nerve. — The  inner  division  of  the  sciatic  nerve  lies  at  first  Nerve 

to  the  outer  side  of  the  artery,  but  much  nearer  to  the  surface 

than  the  vessel :   the  nerve  afterwards  crosses  over  the  artery, 

and  is  then  placed  to  its  inner  side  [plate  81,  fig.  2]. 


POPLITEAL    SPACE. 


Behind  the  lower  end  of  the  femur  the  flexor  muscles  of  the  leg  (called   Pop1ite*l 
also  the  hamstring  muscles)  diveige  to  their  places  of  attachment  at  each   "P"^* 


how 


side  of  the  limb— the  hiceps  to  the  fibula,  the  semi-membranosus  and  semi-  ?      ,  , 
* boanded. 

*  Back  of  the  knee  and  leg,  shewing  the  arteries,  a.  Popliteal,  b.  An- 
terior tibial.  0.  Posterior  tioial.  d.  Peroneal,  a.  Sural  arteries.  6,  b. 
Upper  articular  arteries,  c,  c.  Lower  articular,  d.  Anterior,  and  e.  poste- 
rior branch  of  peroneal. 
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tendinosus  to  the  inner  i^de  of  the  tihia.  In  this  way  there  is  formed  an 
interval,  which  is  hounded  laterally  hy  those  muscles  above,  and  by  the 
heads  of  the  gastrocnemius  below.     This  is  the  popliteal  space. 

Whilst  passing  through  the  popliteal  space,  the  artery  is  surrounded  by  a 
quantity  of  fat,  in  which  a  few  small  lymphatic  glands  will  be  found.  The 
fascia  lata,  it  is  to  be  observed,  holds  the  muscles  bounding  the  popliteal 
space  so  closely  together  that  the  line  of  separation  between  them  is  marked 
only  by  a  slight  depression  on  the  surface  of  the  membrane  [plate  76].  By 
removing  the  fascia  and  the  fat  (which  in  some  cases  is  abundant),  the 
popliteal  artery  with  its  accompanying  vein,  and  the  internal  popliteal  nerve, 
will  be  brought  into  riew ;  placed,  as  regards  the  surface,  in  the  opposite 
order  to  that  in  which  they  have  just  been  mentioned.  Thus,  the  artery  lies 
deepest,  and  midway  between  the  sides  of  the  limb ;  the  vein  is  in  contact 
with  the  artery,  but  superficial  to  it  and  to  its  outer  side  ;  whilst  the  nerve 
is  removed  to  some  distance  from  the  vessels,  lying  much  nearer  to  the  sur- 
face, and  still  further  to  the  outer  side  of  the  popliteal  space. 


PECULIARITIES    OF    THE    POPLITEAL    AHTEBY. 


Deviations  from  the  ordinary  condition  of  the  popliteal  artery  are  not  fre- 
quently met  with.     The  principal  departure  from  the  ordinary  arrangement 
Arises  pre-    consists  in  its  premature  division  mto  terminal  branches.   Such  an  early  divi- 
maturely ;      jJqjj  \^^  ^^^  found  to  take  place  most  frequently  opposite  the  flexure  of  the 
knee-joint,  and  not  higher  [plate  79]. 

In  a  few  instances,  the  popliteal  artery  has  been  seen  to  divide  into  the 
anterior  tibial  and  peroneal  arteries — the  posterior  tibial  being  small  or  ab- 
sent [plate  84,  figs.  2,  3].  In  a  single  case,  the  popliteal  artery  was  found 
to  furnish  at  its  end  the  peroneal  artery  as  well  as  its  two  usual  branches,  the 
anterior  and  posterior  tibials  [plate  79,  fig.  6]. 
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The  popliteal  artery  gives  off  five  articular  branches,  two 
above  and  two  below  the  joint,  and  one  which  passes  forwards 
into  it;  also  some  large  muscular  branches  to  the  hamstring 
muscles,  and  to  the  gastrocnemius. 

The  mtacular  branches  may  be  divided  into  a  superior  and  an  inferior  set. 

The  wperior  branches,  three  or  four  in  number,  arise  firom  the  upper  part 
of  the  popliteal  artery,  and  are  distributed  to  the  lower  ends  of  the  flexor 
muscles  of  the  leg,  reaching  also  to  the  vasti  muscles.  They  anastomose 
with  the  lower  perforating  arteries,  with  the  terminal  branches  of  the  deep 
femoral  artery,  and  with  some  of  the  articular  arteries. 

The  inferior  mutcular  branches,  mral  arteries,  (surales,  Bg.  148,  a,)  [plate 
81,  Bg.2,]  usually  two  in  number,  and  of  considerable  size,  arise  from  the  back 
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of  the  popliteal  artery,  opposite  the  knee-joint,  and  enter,  one  the  outer  and 
the  other  the  inner  head  of  the  gastrocnemius  muscle,  which  they  supply,  as 
well  as  the  fleshy  part  of  the  plantaris  muscle. 

Over  the  surface  of  the  gastrocnemius  will  be  found  at  each  side,  and  in  Small  bra. 
the  middle  of  the  limb,  slender  branches,  which  descend  a  considerable  dis-  *>jer  calf 
tance  along  the  calf  of  the  leg,  beneath  the  integument.     These  small  vessels         ^' 
arise  separately  from  the  popliteal   artery,  or  from  some   of  its  branches 
[plate  77]. 

The  articular  arteries  [plate  79,  fig.  1]. — Two  of  these  pass  off,  nearly  Articular 
at  right  angles  from  the  popliteal  artery,  one  to  each  side,  above  the  flexure  artenes. 
of  the  joint,  whilst  two  have  a  similar  arrangement  below  it ;  hence  they  are 
named  the  upper  internal  and  external,  and  the  lotoer  internal  and  external. 
Besides  these,  there  is  a  fifth  articular  artery,  called  the  middle  articular, 
because  it  enters  the  middle  of  the  back  of  the  joint. 

The  upper  articular  arteries,  fig.  148,  b,  b. — That  of  the  inner  side  turns  Upper 
over  the  femur  just  above  the  condyle ;  and,  passing  under  the  tendon  of  the  internal, 
great  adductor  and  the  vastus  intemus,  divides  into  two  branches.  Of 
these,  one,  comparatively  superficial,  enters  the  substance  of  the  vastus, 
which  it  supplies,  and  inosculates  with  the  anastomotic  branch  of  the  femo- 
ral, and  with  the  lower  internal  articular  artery.  The  other  branch  runs 
close  to  the  femur,  ramifies  upon  it,  and  also  on  the  knee-joint,  and  commu- 
nicates with  the  upper  external  articular  artery. 

Tlie  upper  external  articular  artery  passes  outwards,  a  little  above  the  Upper 
outer  condyle  of  the  femur,  under  cover  of  the  biceps  muscle,  and,  after  per-  e»tero«^ ; 
forating  the  intermuscular  septum,  divides  into  a  superficial  and  a  deep 
branch.  The  latter,  lying  close  upon  the  femur,  spreads  branches  upon 
it  and  the  articulation,  and  anastomoses  with  the  preceding  vessel,  with 
the  anastomotic  of  the  femoral,  and  with  the  lower  external  articular  artery  ; 
the  superficial  branch  descends  through  the  vastus  to  the  patella,  anastomos- 
ing with  other  branches  and  assisting  in  the  supply  of  the  joint. 

The  lower  articular  arteries,  c,  c ;  fig.  149,  c,  d,  —  The    internal  artery  Lo^er 
passes  downwards  below  the  corresponding  tuberosity  of  the  tibia,  lying   internal, 
between  the  bone  and  the  internal  lateral  ligament ;  its  branches  ramify 
on  the  front  and  inner  part  of  the  joint,  as  far  as  the  patella  and  its  ligament* 
The  external  artery  takes  its  course  outwards,  under  cover  of  the  outer  head   Lower 
of  the  gastrocnemius  in  the  first  instance,  and  afterwards  under  the  external  cxtcnial. 
lateral  ligament  of  the  knee,  and  the  tendon  of  the  biceps '  muscle,  passing 
above  the  head  of  the  fibula  and  along  the  border  of  the  external  semilunar 
cartilage.     Having  reached  the  fore  part  of  the  joint,  it  divides  near  the 
patella  into  branches,  which  communicate  with  the  lower  articular  artery  of 
the  opposite  side,  and  with  the  recurrent  branch  irom  the  anterior  tibial ; 
whilst  others  ascend,  and  anastomose  with  the  upper  articular  arteries. 

In  this  manner  the  four  articular  branches  form  at  the  front  and  sides  of 
the  knee-joint  a  network  of  vessels. 

The  remaining  articular  artery,  called,  from  its  position,  the  middle  articu-  Middle 

lar,  and,  from  its  being  a  single  vessel,  azygos,  is  a  small  branch  which  arises  articular 

or  azygoB 
artery. 


600  POSTERIOR  TIBIAL  ARTERY. 

from  the  popliteal  artery,  opposite  the  flexure  of  the  joint.  It  pierces  the 
posterior  ligament,  and  supplies  the  crucial  ligaments  and  the  other  structures 
within  the  articulation.  This  small  artery  frequently  arises  from  one  of  the 
other  articular  branches,  especially  from  the  upper  and  external  branch. 


POSTERIOR  TIBIAL   ARTERY. 

Potterior  The  posterior  tibial  artery  [plates  81,  88]  is  situated  along 

artery.         the  back   part  of  the  leg,  between   the  superficial  and  deep 
layers  of  muscles,  being  firmly  bound  down  to  the  latter  by  the 
deep  fascia. 
Extent  This  artery,  fig.  148,  c,  extends  firom  the  lower  border  of  the 

popliteus  muscle,  where  it  is  continuous  with   the  popliteal 
artery,  down  to  the  inner  border  of  the  calcaneum,  where  it 
terminates  beneath  the  origin  of  the  abductor  pollicis  muscle,  by 
dividing  into  the  external  and  internal  plantar  arteries. 
Course.  Placed,  at  its  origin,  at  equal  distances  between  the  two  sides 

of  the  limb,  and  opposite  to  the  interval  between  the  tibia  and 
fibula,  it  approaches  the  inner  side  of  the  leg  as  it  descends, 
and  lies  behind  the  tibia ;  and  at  its  lower  end  is  placed  mid- 
way between  the  inner  malleolus  and  the  prominence  of  the 
Connexions  heel.     Very  deeply  seated  at  its  upper  part,  where  it  is  covered 
inuMleriuid  ^7  ^^^  fleshy  portion  of  the  gastrocnemius  and  soleus  muscles,  it 
fiucia.         becomes  comparatively  superficial  towards  its  lower  part,  being 
covered  only  by  the  integument  and  by  two  la^xrs  of  fascia  (the 
annular  ligament)  behind  the  inner  malleolus.     In  firont,  the 
artery  rests  successively  against  the  tibialis  posticus,  the  flexor 
longus  digitorum,  and,  at  its  lower  end,  directly  on  the  tibia,  and 
with  Terns,   behind  the  ankle-joint. — The  posterior  tibial  artery  is  accom- 
panied by  two  veins  [plate  88,  fig.  1  J.     The  posterior  tibial  nerve 
is  at  first  on  the  inner  side  of  the  artery,  but  in  the  greater  part 
of  its  course  the  nerve  is  close  to  the  outer  side  of  the  vessel. 
Connexioni       Behind  the  inner  ankle,  the  tendons  of  the  tibialis  posticus 
^^^        and  flexor  longus  digitorum  lie  between  the  artery  and  the  mal- 
leolus ;  whilst  the  tendon  of  the  flexor  longus  pollicis  is  to  its 
outer  side. 
Branches.         The  posterior  tibial  artery  furnishes  numerous  small  branches; 
ftnd,  besides  these,  one  large  branch,  named  the  peroneal  artery, 
which  will  be  presently  described. 


PERONEAL   ARTERY.  .  601 

Several  muscular  branches  arise  from  tliis  artery  in  its  course  along  the  leg, 
and  are  distributed  princi]>ally  to  the  deep-seated  muscles  in  its  neighbour- 
hood^ besides  one  or  two  of  considerable  size  to  the  inner  part  of  the  soleus 
muscle. 

The  nutrient  artery  of  the  tibia,  the  largest  of  this  class  of  arteries  in  the 
body,  arises  from  the  posterior  tibial  artery,  near  its  commencement,  and, 
after  giving  small  branches  to  the  muscles,  enters  the  nutrient  foramen  in  the 
bone,  and  ramifies  on  the  medullary  membrane.  This  vessel  not  unfrequent- 
ly  arises  from  the  anterior  tibial  artery. — A  commimicating  branch  from  the 
peroneal  artery  joins  the  posterior  tibial  about  two  inches  above  the  ankle- 
joint. 


PKCULIAKITIES    OF    THE    POSTERIOR    TIBIAL    ARTERY. 

When  the  popliteal  artery  divides  prematurely,  as  already  described, 
(p.  698),  the  posterior  tibial,  as  well  as  the  anterior  tibial,  is  necessarily 
longer  than  usual  [plate  79].  In  some  of  these  cases,  it  has  been  observed 
that  the  posterior  tibial  artery  does  not  give  origin  to  the  peroneal  [^g.  5]. 

5urf.— The  posterior  tibial  artery  is  not  unfrequently  diminished  in  size 
in  different  degrees  ;  this  deficiency  being  compensated  for  by  an  enlarged 
peroneal  artery  in  the  leg,  or  by  the  anterior  tibial  artery  in  the  foot.  See 
the  account  of  these  arteries  respectively. 

The  posterior  tibial  is  sometimes  absent ;  in  which  case  the  peroneal 
is  enlarged,  and  takes  its  place  from  above  the  ankle  downwards  into  the 
sole  of  the  foot  [plate  84,  fig.  3]. 

PERONEAL  ARTERY. 

The  peroneal  artery,  fig.  148,  D,  [plates  81, 88,]  lies  deeply  Peroneal 
along  the  back  part  of  the  leg,  close  to  the  fibala :  hence  its 
names,  peroneal  or  fibular.     Arising  from  the  posterior  tibial 
artery,  about  an  inch  below  the  lower  border  of  the  popliteus 
muscle,  it  inclines  at  first  obliquely  towards  the  fibula,  and  then 
descends  nearly  perpendicularly  along  that  bone  and  behind  the 
outer  ankle,  to  reach  the  side  of  the  os  calcis.     In  the  upper  connexions 
part   of  its  course,  this  artery  is  covered  by  the  soleus  muscle  parts; 
and  the  deep  fiiscia,  and  afterwards  by  the  flexor  longus  pol- 
licis,  which  is  placed  over  the  artery  as  far  as  the  outer  malle- 
olus ;  below  this  point,  the  vessel  is  covered  only  by  the  com- 
mon  integument  and  the   fascia.      The  peroneal  artery  rests  in  a  hollow 
at  first  against  the  upper  part  of  the  tibialis  posticus  muscle,  i^t^i^^ 
and  afterwards  in  the  greater  part  of  its  course  on   the  back  onsiigt. 
of  the  interosseous  membrane,  lying  close  under  a  projecting 
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ridge  of  the  fibula,  —  in  a  depression  formed  between  the 
membrane  and  the  bone. 

Two  veins  accompany  this  artery. 

Branches. — The  upper  part  of  the  peroneal  artery  gives  nu- 
merous muscular  branches  to  the  soleus,  the  tibialis  posticus, 
the  flexor  longus  poUicis  and  the  peronei  muscles,  the  largest 
branches  being  those  to  the  soleus.  It  likewise  furnishes  a 
nutrient  artery  to  the  fibula. 

Having  descended  beyond  the  outer  malleolus,  the  peroneal 
artery  terminates  by  giving  off  a  series  of  branches,  which 
ramify  on  the  outer  surface  of  the  os  calcis.  These  anastomose 
with  the  external  malleolar  and  with  the  tarsal  arteries  on  the 
outer  side  of  the  foot ;  and  behind  the  os  calcis  with  lamifioi^ 
tions  of  the  posterior  tibial  artery  [plate  83,  fig.  2]. 

Anterior  peroneal  artery,  fig.  14S,  dy  fig.  150,  m  [plates  81,  83]. — About 
two  inches  above  the  outer  malleolus,  the  peroneal  artery  gives  off  its  anterior 
branch,  named  anterior  peroneal.  This  immediately  pierces  the  interosseous 
membrane  to  reach  the  fore  part  of  the  leg.  It  then  descends  al<Hig  the 
front  of  the  fibula,  covered  by  the  peroneus  tertius  muscle,  and  dividing  into 
branches,  reaches  the  outer  ankle,  and  anastomoses  with  the  external  ma]> 
leolar  branch  of  the  anterior  tibial  artery.  It  supplies  vessels  to  the  ankle- 
joint,  and  ramifies  on  the  front  and  outer  side  of  the  tarsus,  inosculating 
more  or  less  freely  with  the  tarsal  arteries. 

Communicating  branch  to  posterior  tibial  artery. — Lying  close  behind  the 
tibia,  about  two  inches  from  its  lower  end,  a  transverse  branch  will  be  found 
connecting  the  peroneal  with  the  posterior  tibial  artery,  and  seeming,  by  its 
direction,  to  pass  from  the  former  to  the  latter  vessel. 


PECULIABITIES    OF    THE    PERONEAL    ARTERY. 


Peculi- 
arities, 

in  origin; 


fr.  anterior 
tibial. 


Is  lai^; 


The  peroneal  artery  presents  occasional  deviations  from  its  ordinary  con- 
dition, in  regard  to  its  place  of  origin,  its  size,  and  the  extent  of  its  distri- 
bution. 

This  artery  has  been  found  to  arise  lower  down  than  usual,  about  three 
inches  below  the  popliteus  muscle ;  and,  on  the  contrary,  it  sometimes  com- 
mences higher  up  from  the  posterior  tibial,  or  even  from  the  popliteal  artery 
itself  [plate  70,  figs.  2,  6]. 

When  the  popliteal  artery  divides  prematurely,  the  peroneal  artery  is,  in 
some  cases,  tran8f(»red  to  the  anterior  tibial  [plate  79,  fig.  6]. 

Variations  in  its  size  constitute  the  most  frequent  peculiarities  to  which 
the  peroneal  artery  is  liable.  It  more  frequently  exceeds  than  fidls  short 
of  the  ordinary  dimensions. 

When  larger  than  usual,  it  is  often  found  to  reinforce  a  small  posterior 
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tibial,  either  by  a  transverse  vessel  which  joins  the  diminished  artery  in  the 
lower  part  of  the  leg  [plate  84,  fig.  2] ;  or  two  such  reinforcing  vessels  may 
be  present,  one  crossing  close  to  the  bone,  and  one  over  the  deep  muscles. 
But  the  occurrence  of  a  second  communicating  branch  is  rare.  Again, 
a  large  peroneal  artery  has  been  observed  to  take  the  place  of  the  posterior 
tibial  at  the  lower  part  of  the  leg,  and  thence  onwards  to  the  foot ;  the  last- 
named  vessel,  in  such  cases,  existing  only  as  a  short  muscular  branch  at  the 
upper  part  of  the  leg  [plate  84,  ^g,  3]. 

The  anterior  division  of  the  peroneal  artery  (anterior  peroneal)  has  in  some 
cases  more  than  its  ordinary  size,  and  compensates  for  a  small  anterior  tibial 
artery  in  the  lower  part  of  the  leg  [plate  85,  fig.  4],  or  supplies  the  place 
of  that  artery  on  the  dorsum  of  the  foot  [fig.  5]. 

The  peroneal  artery  is  rarely  smaller  than  usual.  When  its  anterior  di- 
vision only  is  wanting,  a  branch  of  the  anterior  tibial  supplies  the  deficiency; 
but  when  the  decrease  is  carried  so  far  that  the  peroneal  artery  is  expended 
before  reaching  the  lower  part  of  the  leg,  a  branch  of  the  posterior  tibial  sup- 
plies its  place  on  the  outer  side  of  the  foot  [plate  84,  fig.  4]. 

In  one  singular  case,  recorded  by  Otto,  the  peroneal  artery  was  wholly   Wanting, 
veanting.* 

PLANTAR  ARTERIES. 

Terminal  branches  of  the  posterior  tibial  artery, — When  Plantar 
the  tibial  artery  reaches  the  hollow  of  the  calcaneura,  and  gets 


anter. 

division 

enlarged. 


Rarelv 
below  its 
usual  size. 


Fig.  149. 


beneath  the  origin  of  the  abductor  pollicis, 
it  divides  into  the  two  plantar  arteries^ 
which,  from  their  position,  are  named  in- 
ternal and  external. 

The   internal  plantar  artery,  fig.  149,  Internal 
a^    [plate    86,]    much    smaller   than    the  ^        ' 
other,  is  directed  forwards,  along  the    in-  Small  size, 
ner  side    of    the   foot.       Placed  at   first 
(in  the  position   of  the  foot  during   the 
erect  posture)  above  the  abductor  pollicis, 
and  afterwards   between  it  and   the  short 
flexor  of  the  toes,  it  gives  branches  to  both ; 
and  also  some  offsets  which  incline  towards 
the  inner  border  of  the  foot,  and  commu- 
nicate with  branches  of  the  dorsal  arteries. 
On  reaching  the  extremity  of  the  first  me- 
tatarsal  bone,  the  internal  plantar  artery, 
considerably  diminished  in  size,  terminates 


*  <<  Neues  Verzeichniss  der  Anatomischen  Sammlung,'*  &c.    Prep.  2093. 
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by  ranniDg  along  the  inner  border  of  the  great  toe,  anasto- 
mosing with  its  digital  branches.  The  direction  of  the  artery 
corresponds  with  that  of  the  line  which  separates  the  internal 
from  the  middle  set  of  plantar  muscles. 

The  external  pian/ar artery,  b,  [plate  86,]  much  laiger 
than  the  internal  plantar,  at  first  inclines  outwards  and  then 
forwards,  to  reach  the  base  of  the  fifth  metatarsal  bone  :  thence, 
changing  its  direction,  it  turns  obliquely  inwards  across  the 
foot,  to  gain  the  interval  between  the  bases  of  the  first  and 
second  metatarsal  bones,  where  it  joins,  by  a  communicating 
branch,  with  the  dorsal  artery  of  the  foot;  and  thus  is  com- 
pleted the  plantar  arch,  the  convexity  of  which  is  turned  for- 
ward. In  this  long  course  the  vessel  lies  at  different  degrees  of 
depth.  At  first  it  is  placed,  together  with  the  external  plantar 
nerve,  between  the  calcaneum  and  the  abductor  pollicis;  then 
between  the  flexor  brevis  digitorum  and  flexor  accessorius.  As 
it  turns  forwards  it  lies  comparatively  near  the  surface  in  the 
interval  between  the  short  flexor  of  the  toes  and  the  abductor  of 
the  little  toe,  being  placed  along  the  line  separating  the  middle 
from  the  external  portion  of  the  plantar  fascia ;  by  which  mem- 
brane, and  by  the  integuments  and  fat,  the  vessel  is  here 
covered.  The  remainder  of  the  artery,  which  turns  inwards 
and  forms  the  plantar  arch,  is  situated  deeply  against  the  in- 
terosseous musdes,  and  is  covered  by  the  flexors  of  the  toes 
and  the  lunibricales  muscles. 

From  the  plantar  arch  numerous  branches  are  given  off,  va- 
rying in  size  and  importance.  Of  these  some  pass  outwards 
over  the  border  of  the  foot,  and  anastomose  with  the  dorsal 
arteries ;  others  go  back  to  supply  the  parts  in  the  hollow  of 
the  foot;  and  several  down  to  the  fascia,  integument,  and  sub- 
cutaneous cellular  substance.  These  branches  are  too  irregular 
to  admit  of  being  named  or  described. 

From  its  upper  and  fore  part  branches  are  given  off  which 
require  particular  notice. 


Posterior  '^^  posterior  perforating  branches,  dy  tliree  in  number,  pass  upwards 

perfontiog.    through  the  back  part  of  the  three  outer  interosseous  spaces,  between  the 

heads  of  the  dorsal  interosseous  muscles.    On  reaching  the  back  of  the  foot, 

these  small  vessels  inosculate  with  the  interosseous  arteries,  branches  of  the 

metatarsal  artery. 
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The  digital  braoches,  four  in  number,  are  named  from  the  order  in  which  Digital 
they  arise  from  the  arch,  counting  from  without  inwards,  first,  second,  third,  "*«"«• » 
and  fourth  digital  arteries.     The  first  digital  branch  inclines  outwards  from   "'*^* 
the  outermost  part  of  the  plantar  arch,  opposite  the  end  of  the  fourth  meta- 
tarsal space,  to  gain  the  outer  border  of  the  little  toe.     In  this  course  the 
vessel  crosses  under  the  abductor  muscle  of  that  toe,  and  then  runs  along  the 
outer  border  of  its  phalanges,  on  the  last  of  which  it  terminates.     The  tecond  aecond, 
digital  branch  passes  forwards  along  the  fourth  metatarsal  space,  and  behind 
the  cleft  between  the  fourth  and  fifth  toes  divides  into  two  vessels,  which 
course  along  the  contiguous  borders  of  those  toes,  and  end  on  the  last  pha- 
langes ;  the  third  digital  branch  is  similarly  disposed  of  on  the  fourth  and   third, 
third  toes  ;  and  thejburth  on  the  third  and  second  toes.  and  fourth. 

Near  its  point  of  bifurcation,  each  digital  artery  sends  upwards  through  the   Anter.  per- 
fore  part  of  the  corresponding  metatarsal  space  a  small  branch,  anterior  per-   forating. 
Jbrating,  which  communicates  with  the  digital  branch  of  the  metatarsal  ar- 
tery. 

The  digital  arteries  of  each  toe,  which,  from  their  relation  to  the  phalanges, 
are  sometimes  called  collateral,  incline  one  towards  the  other  at  their  termi- 
nation, and  inosculate  on  the  last  phalanx  near  its  base,  so  as  to  form 
an  arch,  from  the  convexity  of  which  minute  vessels  pass  forwards  to  the  ex- 
tremity of  the  toe,  and  to  the  matrix  of  the  nail.  In  this,  the  ordinary  ar- 
rangement of  the  vessels,  both  sides  of  the  three  outer  toes,  and  one  side 
of  the  second  toe,  are  supplied  by  branches  derived  from  the  plantar  arch ; 
whilst,  as  will  presently  appear,  both  the  collateral  arteries  of  the  great 
toe,  and  the  inner  one  of  the  second,  are  furnished  by  the  dorsal  artery  of 
the  foot. 

Peculiarities  of  the  plantar  arteries. — Some  of  these  will  be  considered 
after  the  description  of  the  anterior  tibial  artery  and  its  branches  in  the  foot. 
It  may  be  stated  here,  however,  that  the  posterior  perforating  branches, 
which  are  usually  very  small  vessels,  are  sometimes  enlarged,  and  furnish  the 
interosseous  arteries  on  the  upper  surface  of  the  foot ;  the  metatarsal  branch 
of  the  dorsal  artery,  from  which  the  interosseous  arteries  are  usually  derived, 
being  in  such  cases  very  small. 

ANTERIOR  TIBIAL  ARTERY. 

The  anterior  tibial  artery ,  fig.  160,  a,  [plate  82,]  placed  Anterior 
along  the  fore  part  of  the  leg,  is  at  first  deeply  seated,  but,  as  it  *      * 
descends,  gradually  approaches  nearer  to  the  surface.      It  ex-  extent; 
tends  from  the  division  of  the  popliteal  artery  to  the  bend  of 
the  ankle,  whence  it  is  aflerwards  prolonged  to   the  interval 
between  the  first  and  second  metatarsal  bones,  under  the  name 
of  dorsal  artery  of  the  fool. 

The  anterior   tibial  artery  is  at  first  directed  forwards  to  coutm; 
reach  the   fore   part  of  the  interosseous  ligament ;    and   this 
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Fig.  150. 
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short  pari  of  the  Teasel  passes  between  the 
heads  of  the  tibialis  posticus,  and  through  the 
interTal  between  the  bones  lef^  unoccupied  by 
the  interosseous  ligament.  Having  reached 
the  fore  part  of  the  leg,  the  artery  extends 
obliquely  downwards  to  the  middle  of  the 
ankle-joint,  so  that  its  course  may  be  nearly 
indicated  by  a  line  drawn  from  the  inner  side 
of  the  head  of  the  fibula  to  midway  between 
connexioni  the  two  malleoli.  Lying  between  the  tibialis 
anticus  (on  its  inner  side),  and  the  extensor 
communis  digitorum,  with,  lower  down,  the 
extensor  proprius  pollicis  (on  its  outer  side), 
the  vessel  is  deeply  placed  at  the  upper  part 
of  the  leg,  where  those  muscles  are  fleshy; 
but  is  comparatively  superficial  below,  where 
the  muscular  fibres  have  ended  in  the  ten- 
dons. At  the  bend  of  the  ankle  it  is  covered 
by  the  annular  ligament,  and  is  crossed  by  the 
tendon  of  the  extensor  proprius  pollicis.  In 
its  oblique  course  downwards,  the  anterior 
tibial  artery  rests  at  first  against  the  interosse- 
ous ligament,  and  is  then  at  a  considerable 
distance  from  the  spine  of  the  tibia ;  but  in 
descending  it  gradually  approaches  that  ridge, 
and  towards  the  lower  part  of  the  leg  is  sup- 
ported on  the  anterior  surface  of  the  bone. 

The  anterior  tibial  artery  is  accompanied  by  two  veins  {vena 
comiiea).  The  anterior  tibial  nerve,  coming  from  the  outer 
side  of  the  head  of  the  fibula,  approaches  the  artery  at  a  sbort 
distance  after  the  appearance  of  the  vessel  in  front  of  the 
interosseous  ligament.  Lower  down,  the  nerve  for  the  most 
part  lies  in  front  of  the  artery,  but  often  changes  its  position 
from  one  side  of  the  vessel  to  the  other. 

Branches. — The  branches  of  the  anterior  tibial  artery  are 
small  but  very  numerous,  and  are  given  off  at  short  intervals 
along  the  parent  vessel.      Most  of  them  are  distributed  to  the 
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Branches. 


*  A  sketch  shewing  arteries  in  front  of  leg  and  foot.  a.  Anterior  tibial. 
B.  Dorsal  artery  of  foot,  f,  d.  Articular  arteries,  f.  Recurrent  artery.  /,g* 
Malleolar.    A.  Tarsal,     i.  Metatarsal.     A.  Dorsalis  pollicis. 
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neighbouring   muscles,    lind    are    unnamed.       The    following 
named  branches  require  special  notice. 

The  recurrent  artery,  fig.  160,  e  [plate  79,  fig.  1].— On  reaching  the  front  Recurrent 
of  the  1^,  the  anterior  tibial  artery  sends  upwards  a  considerable  branch,  „^,.y 
which,  from  its  course,  is  thus  named.     This  branch  ascends  through  the 
fibres  of  the  tibialis  anticus,  and,  ramifying  on  the  lateral  and  fore  parts  of 
the  knee-joint,  anastomoses  with  the  inferior  articular  branches  of  the  popli- 
teal artery. 

The  malleolar  arteries,  f,  g  [plate  84,  fig.  1]. — Near  the  ankle-joint  two  Malleolar 
malleolar  branches,  named  internal  and  external  malleolar,  are  given  off  by  artenes. 
the  anterior  tibial  artery.  The  internal  branch,  having  passed  beneath  the 
tendon  of  the  tibialis  anticus,  reaches  the  inner  ankle,  and  ramifies  upon  it, 
supplying  the  surrounding  textures,  and  communicating  with  branches  of  the 
posterior  tibial  artery.  The  external  malleolar  branch  bears  a  similar  rela- 
tion to  the  outer  ankle  ;  having  passed  under  the  tendon  of  the  common  ex- 
tensor of  the  toes,  it  anastomoses  with  the  anterior  division  of  the  peroneal 
artery,  and  also  with  some  ascending  or  reflected  branches  from  the  tarsal 
branch  of  the  dorsal  artery  of  the  foot.  —  These  malleolar  arteries  supply 
articular  branches  to  the  neighbouring  joints. 

It  should  be  further  remarked,  that  they  vary  frequently  in  their  mode 
of  origin  and  in  their  size. 

DORSAL  ARTERY  OF  THE  FOOT. 

The  dorsal  artery  of  the  foot  (dorsalis  pedis),  fig.  150,  Dorsal 
B,  [plate  83,  84,]  the  continuation  of  the  anterior  tibial  off<wt; 
artery,  extends  from  the  termination  of  that  vessel  at  the 
bend  of  the  ankle,  to  the  posterior  end  of  the  first  metatarsal 
space,  where  it  divides  into  two  branches,  of  which  one  proceeds 
forwards  in  the  first  interosseous  space,  whilst  the  other  dips  course. 
into  the  sole  of  the  foot,  and  terminates  by  inosculating  with 
the  plantar  arch.  This  vessel,  in  its  course  forwards,  rests 
upon  the  astragalus,  the  scaphoid,  and  internal  cuneiform  bones 
and  their  respective  articulations.  It  lies  in  the  interval  be- 
tween the  tendon  of  the  proper  extensor  of  the  great  toe,  and 
that  of  the  long  extensor  of  the  other  toes;  and  is  covered  by 
(besides  the  integument)  the  fascia  of  the  foot,  and  by  a  layer 
of  dense  cellular  membrane,  which  binds  it  to  the  parts  be- 
neath. Near  its  end,  it  is  crossed  by  the  innermost  tendon  of 
the  short  extensor  of  the  toes. 

Two  veins  accompany  this  artery ;  the  anterior  tibial  nerve  Branches, 
lies  beneath  it  and  on  its  outer  side. 
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The  principal  branches  of  the  donal  aiteiy  of  ibe  foot  are 
directed  outwards  and  forwards  upon  the  tanas  and  metatarsus, 
and  are  named  accordingly.  Some  small  oflsets  also  run  ob- 
liquely inwards,  and  ramify  upon  the  inner  side  of  the  foot. 

The  tarsal  branch  [plate  84,  fig  I],  fig.  150,  k^  arises  from  the  artery 
usually  where  it  croHses  the  scaphoid  bone,  biit  its  point  of  .origin  Tarics  in 
different  instances.  It  inclines  forwards  and  outwards  upon  the  tarsal  bones 
covered  by  the  sliort  extensor  muscle  of  the  toes,  to  which,  and  to  the  tarsal 
articulations,  it  gives  small  vessels.  The  tarsal  artery,  then  curring  back- 
wards towards  the  cuboid  bone,  divides  into  branches  which  take  different 
directions  :  some  of  them  run  forwards,  to  anastomose  with  the  divisions  of 
the  metatarsal  artery  ;  others  outvvards,  to  communicate  at  the  outer  border 
of  the  foot  vnth  branches  of  the  external  plantar  artery ;  whilst  a  third  set 
anastomoses  with  branches  of  the  external  malleolar,  and  with  those  of  the 
peroneal  artery  upon  tlie  outside  of  the  calcaneum. 

The  metaiarial  branch  [plate  84,  ^.  1],  i,  arises  farther  forward  than  the 
preceding  vessel,  but,  like  it,  is  directed  outwards  beneath  the  short  extensor 
muscle.  Sometimes  there  are  two  metatarsal  arteries,  the  second  being  of 
smaller  size  ;  and  not  unfrequently,  when  there  is  but  a  single  vessel  of  this 
name,  it  arises  in  common  with  the  tarsal  artery.  Its  direction  is  necessa- 
rily influenced  by  these  circumstances  ;  being  oblique  when  it  arises  &r  back, 
and  almost  transverse  when  its  origin  is  situated  farther  forwards  than  usual. 
Branches  pass  off  in  different  directions  for  the  supply  of  the  surrounding 
structures  ;  some  of  these  run  outwards  and  anastomose  vrith  offsets  from  the 
external  plantar  artery,  whilst  others  curve  backwards,  to  join  with  those  of 
the  tarsal  artery.  The  interosseous  branches  only  require  to  be  specially 
noticed  :— 

The  interoaeout  arteries,  three  in  number,  are  so  named  from  their  posi- 
tion between  the  metatarsal  bones.  They  are  small  straight  vessels  which 
pass  forwards  along  the  three  outer  interosseous  spaces,  resting  upon  the 
dorsal  interosseous  muscles.  Somewhat  behind  the  clefts  between  the  toes 
each  interosseous  artery  divides  into  two  branches,  which  run  forward  along 
the  contiguous  borders  of  the  corresponding  toes,  forming  their  dorsal  col- 
lateral branches.  Moreover,  from  the  outermost  of  these  interosseous  arte- 
ries a  small  branch  is  given  off,  which  gains  the  outer  border  of  the  little  toe, 
and  forms  its  external  collateral  branch.  Hence  it  appears,  that  the  inter- 
osHCOus  branches  derived  from  the  metatarsal  artery  supply  the  dorsal 
surface  of  the  three  outer  toes,  and  that  of  one  side  of  the  second  toe. 

As  these  vessels  bifurcate  opposite  the  fore  part  of  the  interosseous  spaces, 
they  communicate  vrith  the  plantar  artery  by  means  of  the  anterior  perforat- 
ing branches ;  and  at  the  back  part  of  the  interosseous  spaces,  they*arc  like- 
wise joined  by  the  posterior  perforating  branches  of  the  same  artery. 

First  interosseous  branch  (dorsal  artery  of  the  great  toe  :  dorsalis  pollicis). 
— When  the  dorsal  artery  of  the  foot  has  reached  the  first  metatarsal  space, 
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it  gives  off  this  branch,  k,  which  runs  along  the  outer  surface  of  the  first  me- 
tatarsal bone,  and  is  analogous  to  the  other  interosseous  arteries.  On  reach- 
ing the  fissure  between  the  first  and  second  toes  this  branch  divides  into  two 
smaller  vessels,  which  run  along  the  contiguous  borders  of  these  two  toes 
on  their  dorsal  surface. 

After  having  furnished  this  branch,  the  dorsal  artery  of  the 

foot  dips  into  the  first  interosseous  space  between  the  heads  of 

the  first  dorsal  interosseous  muscle^  and  inosculates  with  the  end 

of  the  external  plantar  artery,  so  as  to  complete  the  plantar  arch. 

Digital  branches. — At  this  point  it  gives  off  two  branches.      One  of  Digital 
these  crosses  beneath  the  first  metatarsal  bone,  and  runs  along  the  inner  br.  to  great 
side  of  the  g^eat  toe  on  its  plantar  surface ;  the  other  is  directed  forwards  ^^^^^  ^^^ 
opposite  the  first  metatarsal  space,  and  divides  into  two  smaller  branches, 
which  proceed  along  the  contiguous  sides  of  the  great  and  the  second  toe. — 
In  this  way  the  series  of  digital  arteries  for  the  supply  of  the  tmder  surface 
of  the  toes  is  rendered  complete  [plate  86,  fig.  3]. 

PECULIARITIES    OF    THE    ANTERIOR    TIBIAL    ARTERY. 

The  peculiarities  of  this  artery  relate  to  its  origin,  its  course,  its  size,  and   Pecnlia- 
the  condition  of  its  branches.  "^«*  ^^ 

Origin, — In  cases  of  premature  division  of  the  popliteal  artery,  the  place  of  Jrifffn  • 
origin  of  the  anterior  tibial  is  necessarily  higher  up  than  usual,  being  some- 
times found  as  high  as  the  bend  of  the  knee-joint.  In  some  of  these  cases  (the 
posterior  tibial  artery  being  small  or  wanting),  the  anterior  tibial  is  conjoined 
with  the  peroneal  artery.  When  the  anterior  tibial  arose  higher  than  usual, 
the  additional  upper  part  of  the  vessel  has  been  seen  resting  on  the  popliteus 
muscle  [plate  79,  fig»  3],  and  it  has  likewise  been  found  between  that 
muscle  and  the  bone  [fig.  4]. 

Covne — The  anterior  tibial,  having  its  usual  place  of  origin,  has  been  found   in  coune ; 
to  deviate  outwards  towards  the  margin  of  the  fibula  in  its  course  along  the 
front  of  the  leg,  and  then  to  return  to  its  ordinary  position  beneath  the  annular 
ligament  in  front  of  the  ankle-joint  [plate  85,  figs.  2,  3].    Thfs  artery  has  close  under 
also  been  noticed  by  Pelletan*  and  by  Velpeauf  to  approach  the  surface  at  ™®cia; 
the  middle  of  the  leg,  and  to  continue  downwards  from  that  point,  covered 
only  by  the  fascia  and  integument. 

The  last-named  observer  states  that  he  found  the  artery  reach  the  fore 
part  of  the  leg  by  passing  round  the  outer  side  of  the  fibula.:^ 

Size. — This  vessel    more   frequently  undergoes  a  diminution  than  an   in  tize. 
increase  of  size. 

•  "  ainique  Chirurgicale,"  &c.  p.  101.     Paris,  1810. 
t  ''Nouveaux   El^mens  de  M^decine  Op^ratoire,"  &c.  t.  i.  p.  137. 
Paris,  1837. 

X  Op.  cit.  p.  637. 
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It  may  be  defective  in  various  degrees.  Thus,  the  dorsal  branch  of  the 
foot  may  &il  to  give  off  digital  branches  to  the  great  and  second  toes, 
which  [as  in  fig.  4,  plate  86]  may  then  be  derived  from  the  internal  plantar 
(a  branch  of  the  posterior  tibial).  In  a  further  degree  of  diminution  the  an- 
terior tibial  ends  in  front  of  the  ankle  [plate  85,  fig.  4],  or  at  the  lower  part 
of  the  leg  [fig.  5] ;  its  place  being  then  taken  by  the  anterior  division  of  the 
peroneal  artery,  which  supplies  the  dorsal  artery  of  the  foot ;  the  two  vessels 
(anterior  tibial  and  anterior  peroneal)  being  cither  connected  together 
[fig.  4^  or  separate  [fig.  5]. 

Two  cases  are  mentioned  by  Allan  Bums,  in  which  the  anterior  tibial  ar* 
tery  was  altogether  wanting,  its  place  in  the  leg  being  supplied  by  perforata 
ing  branches  from  the  posterior  tibial  artery,  and  on  the  dorsum  of  the 
foot  by  the  anterior  division  of  the  peroneal  artery. 

The  dorsal  artery  of  the  foot  is  occasionally  iaiger  than  usual ;  in  that 
case  compensating  for  a  defective  plantar  branch  from  the  posterior  tibial 
artery  [plate  86,  fig.  5]. 

This  artery  has  been  repeatedly  found  to  be  curved  outwards,  between 
its  commencement  at  the  lower  border  of  the  annular  ligament  and  its 
termination  at  the  first  interosseous  space  [plate  85^  fig.  4]. 


VARIATIONS   OV   THE    ARTERIES    OF    THE    LEG    AND    FOOT 

CONSIDERED    COLLECTIVELY. 

From  the  facts  above-mentioned,  concerning  the  peculiarities  of  the  three 
arteries  which  supply  the  leg  and  foot,  it  will  be  seen  that  all  the  devia- 
tions from  the  ordinary  arrangement,  in  r^ard  to  their  size,  display  a  geneiml 
principle  of  compensation,  by  which  deficiencies  in  one  vessel  are  balanced 
by  an  increase  in  the  size  of  another. 

It  will  also  be  observed,  that,  whilst  the  anterior  and  posterior  tibial 
arteries  have  a  greater  tendency  to  diminish  than  to  increase  in  size,  the  pe- 
roneal artery,  on  the  contrary,  is  the  vessel  which  is  the  most  frequently  en- 
larged. The  anterior  and  posterior  tibials,  however,  occasionally  assist  each 
other,  especially  in  the  supply  of  arteries  to  the  toes. 


ANASTOMOSES    OF    ARTERIES    IN    THE    LOWER    LIMB. 
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Frequent  mention  has  been  made  of  the  anastomoses  which  exist  between 
the  branches  of  the  arteries  in  the  lower  limb  ;  and  a  general  view  of  them 
may  now  be  taken,  in  order  that  some  idea  may  be  formed  of  the  important 
influence  which  they  exert  in  maintaining  the  circulation  of  the  limb,  when 
the  principal  artery  is  obliterated  by  an  operation,  or  by  disease. 

It  may  be  remarked,  in  the  first  place,  that  the  more  important  of  these 
anastomoses  occur  in  the  neighbourhood  of  the  principal  articulations  of  the 
limb.  Thus,  it  will  be  remcmbe^d  that  branches  from  dificrent  directions 
converge  towards  the  back  part  of  the  kip-joint.     The  circumflex  arteries 
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(internftl  and  external)  tuni  round  the  shaft  of  the  femur,  one  from  within, 
the  other  from  without;  the  gluteal  and  seiatic  arteries  run  from  ahove 
downwards,  and  the  superior  perforating  branches  of  the  deep  femoral  from 
below  upwards,  towards  the  same  point.  At  the  anterior  and  upper  part  of 
the  limb,  a  similar  mode  of  connexion  occurs,  but  by  no  means  so  extensive, 
between  the  ilio-lumbar  and  the  circumflex  iliac  artery ;  and  again  between 
the  latter  vessel  and  the  external  circumflex  on  the  one  hand,  and  the 
epigastric  artery  on  the  other. 

Aroimd  the  knee-joint  a  very  free  communication  exists  between  the  four  knee-joint; 
artic^ar  arteries  (conveiging  to  its  fore  part),  the  recurrent  tibial  from  below, 
and  the  anastomotic  artery  and  descending  branches  of  the  external  circum- 
flex, from  the  opposite  direction.  This  anastomosis  is  connected  with  that 
in  the  neighbourhood  of  the  hip-joint  by  the  descending  branches  of  the  ex- 
ternal circumflex  artery  in  front,  and  by  the  series  of  perforating  branches  of 
the  deep  femoral  artery  and  some  muscular  branches  of  the  popliteal  artery, 
behind. 

Lastly,  the  ankle-joint  is  likewise  surrounded  by  a  series  of  anastomotic  ankle-joint, 
vessels.  Thus,  the  posterior  tibial  and  the  peroneal  arteries  communicate 
across  the  limb  before  they  proceed  to  their  final  destination.  In  front  of 
the  joint,  the  anterior  peroneal  branch  anastomoses  with  the  external  malle- 
olar and  with  the  tarsal  arteries ;  the  external  malleolar  artery  communicates 
again  with  the  peroneal,  whilst  the  internal  malleolar  maintains  a  similar 
connexion  with  the  posterior  tibial  artery  or  its  branches. 
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Veiiit  The  veins  are  those  vessels  through  which  the  blood  returns 

from  the  capillaries  to  the  heart.      They  admit  of  being  arrang- 

are  ed  into  two  distinct  classes :  viz.  the  systemic  veins^  which  con- 

»y»  ni»c       ^^y  ^j^^  j^^^  ^^  effete  blood  from  all  parts  of  the  body  back  to 

or  pul-         the  right  auricle  of  the  heart ;  and  the  pulmonary  veins^  by 
monary.       ^hJch  the  re-oxygenated  or  red  blood  is  carried  from  the  lungs 
to  the  left  auricle  of  that  organ. 

The  pulmonary  veins,  a  distinct  set  of  vessels  from  the  bron- 
chial veins  or  veins  concerned  in  the  nutrition  of  the  lungs,  serve 
a  special  use  connected  with  respiration,  and  will  be  described 
with  the  anatomy  of  the  respiratory  organs. 
General  The  systemic  veins,  which  are  now  to  be  considered,  com- 

of  BvstfflSc    wicnce  in  the  capillary  vessels  of  all  parts  of  the  body  by  means 
veins.  of  small  branches,  which,  uniting  into  fewer  and  larger  branches, 

and  anastomosing  freely  with  each  other,  end  for  the  most  part 
in  two  large  venous  trunks — the  upper  and  lower  venae  cava — 
which  empty  their  contents  into  the  right  auricle  of  the  heart. 
The  veins  from  the  walls  of  the  heart  itself  open  at  once  into 
the  cavity  of  the  right  auricle. 
Portal  vein.  There  is,  however,  one  set  of  systemic  veins,  (those  of  the 
chylopoietic  viscera,)  the  large  branches  of  which  do  not  tend 
directly  to  the  heart  or  to  one  of  its  great  veins.  Thus,  the 
veins  of  the  stomach,  intestines,  pancreas,  and  spleen  unite  into 
a  single  large  trunk,  which  again  branches  out  in  the  manner  of 
an  artery  within  the  liver,  and  ends  in  a  capillary  system  in  the 
portal  substance  of  that  irland.     This  larafe  venous  trunk  is  the  portal 

of  veins.       ^<**'*  (vena  portfie)  ;  and  the  branches  of  which  it  is  composed, 
with  those  into  which  it  divides  within  the  liver,  constitute  the 
portal  system  of  veins. 
Hepatic.  Other  veins,  named  hepatic^  commencing  in  the  capillaries 

of  the  liver,  and  resembling  in  their  arrangement  the  systemic 
veins  generally,  convey  the  blood  to  the  lower  vena  cava,  and 
thence  to  the  heart. 
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The  veins  of  many  parts  of  the  body  consist  of  a  subcuta-  Veins 
neous  and  a  deep  set,  vhich  have  very  frequent  communications  neou8*Mid 
one  irith  the  other.      In  some  parts  of  the  body,  to  be  men-  deep. 
tioned  particularly  hereafter,  the  veins  are  provided  with  valves,   Valyes. 
whilst  in  others  no  valves  exist. 

The  systemic  veins  may  be  arranged  and  described  in  certain  Veins  con- 
groups,  according  to  their  mode  of  termination  in  the  heart.  ^^^^  w. 

a.  In  the  first  group  are  included  the  various  branches  of  the  vena  cetb; 
upper  vena  cava^  viz.  those  of  the  head,  neck,  upper  limbs,  and 

walls  of  the  thorax.  With  this  part  of  the  venous  system  the 
cerebro-spinal  veins  may  also  be  arranged ;  and  the  azygos  veins 
(great  and  small)  also  belong  to  this  upper  group  of  veins,  and 
serve  to  connect  it  with  the  next  or  lower  set. 

b.  The  second  group  of  veins  consist  of  those  which  end  in  the 

lower  vena  cava.     They  are  derived  from  the  lower  limbs,  and  with  lower 
from  the  lower  part  of  the  trunk — the  portal  system  being  con-  **^' 
sidered  as  an  adjunct. 

c.  Lastly,  the  veins  from  the  substance  of  the  heart  open  veins  of 
directly  into  the  right  auricle,  and  are  therefore  not  connected 

with  either  of  the  sets  of  veins  ending  in  the  two  vena  cava. 

THE  VEINS  OF  THE  HEAD,  FACE,  AND  NECK. 

The  veins  of  the  head  are  divided,  like  the  arteries,  into  two  Veins  of 
sets, — those  which  ramify  on  its  exterior,  and  those  placed  in  ^^  *"*^ 
its  interior.     The  latter,   or  cerebral  veins  and  sinuses,  will 
be  presently  described.      The   veins   of  the  head  and  neck,  generally 
with   one  exception,   have  no  valves.       The  external  jugular  ^^e".*^ 
vein,  the  exception  alluded  to,  is  provided  with  a  valve  at  its 
entrance  into  the  subclavian  vein  ;  and  in  most  cases  with  an- 
other about  the  middle  of  its  course.      These  valves,  however, 
are  not  efficient  in  stopping  the  regurgitation  of  the  blood,  or 
the  passage  of  injections  from  below  upwards. 

The  veins  on  the  exterior  of  the  head  and  face  converge  and 
unite,  so  as  to  form  two  trunks,  the  facial  and  the  temporal  veins. 

,  FACIAL    VEIN. 

The  facial  vein,  fig.  151,  a,  lies  obliquely  along  the  side  Facial  rein; 
of  the  &ce,  extending  from  the  inner  margin  of  the  orbit  down- 
wards and    outwards  to  the  anterior  border  of  the    massetcr  itscouw; 
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mtiicle.  Resting  on  the  aanie  plane  as  the  &cial  artery,  bat 
brther  Wk,  and  leas  tortuouB,  it  still  hu  very  nearly  the  eune 
connexions  vith  other  parts.  It  may  be  said  to  commence  at 
the  side  of  the  toot  of  the  nose  by  a  rein  foimed  by  the  jnnc- 

Fig.  151. 


tion  of  branches  from  the  forehead,  eyebrow,  and  nose,  and  to 
increase  by  receiving  others  during  its  course. 

The  frontal  vein  commences  on  the  roof  of  the  skull  by 
branches,  which  descend  obliquely  inwards  upon  the  forehead, 
maintaining  communications  in  their  course  with  the  anterior 
branches  of  the  temporal  vein.  By  gisduslly  converging,  these 
branches  form  a  vein  of  some  size,  which  descends  vertically, 
parallel  with  the  corresponding  vessel  of  the  opposite  side,  with 
which  it  is  connected  by  transverse  branches.  In  some  instances 
the  veins  of  the  two  sides  unite  and  form  a  short  trunk,  which 
again  divides  into  two  branches  at  the  root  of  the  nose.  These 
branches  diverge  as  they  run  along  the  sides  of  the  nose  at  its 
root,  where  each  becomes  continuous  with  the  corresponding 
angular  vein.  As  it  descends  from  the  forehead,  the  frontal 
vein  receives  a  branch  from  the  eyebrow,  and  some,  of  smaller 
size,  from  the  nose  and  upper  eyelid. 

The  aupra-orbital  vein  (c.  tupercilix)  runs  inwards  in  the 
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direction  of  the  eyebrow,  coTcred  by  the  occipito-frontal  muscle. 
Its  branclies  are  connected  externally  with  those  of  the  external 
palpebral  and  superficial  temporal  veins;  in  its  course  it  re- 
ceives branches  from  the  contiguous  muscles  and  integument, 
and  at  the  inner  angle  of  the  orbit  inclines  downwards,  to  ter- 
minate in  the  frontal  vein. 

The  supra-orbital  and  frontal  veins,  by  their  junction,  form 
the  angular  vetn,  which  is  perceptible  beneath  the  skin  as  it  angular, 
runs  obliquely  downwards  and  outwards  by  the  inner  margin  of 
the  orbit,  resting  against   the  side  of  the  nose  at  its  root. 
This  vessel  receives  by  its  inner  side  the  nasal  veins ^  which  and  nasal 
pass  upwards  obliquely  to  join  it  from  the  side  and  ridge  of  the  ^"^ 
nose ;  whilst  some  small  palpebral  veins  open  into  it  from  the 
opposite  direction.     Opposite  the  lower  margin  of  the  orbit,  the 
angular  vein  may  be  said  to  terminate  by  becoming  continuous 
with  the  facial  vein. 

The  facial  vcin^  commencing  as  has  been  just  stated,  gra- 
dually increases,  as  it  receives  branches  from  the  lower  eyelid, 
from  the  ala  of  the  nose,  and  from  the  upper  lip.     By  its  outer 
side  it  receives  two  or  three  veins  {inferior  palpebral)^  which  Palpebral, 
are  formed  by  small  branches  derived  from  the  lower  eyelid, 
from  the  outer  side  of  the  orbit,  and  from  the  cheek.     The  di- 
rection of  these  palpebral  branches  is  obliquely  inwards  above 
the  zygomatic  muscle,  beneath  which  they  turn  previously  to 
their  termination.     On  a  level  with  the  angle  of  the  mouth,  communi- 
the  fiuiial  vein  receives  communicating  branches  (deep  facial)  ^^^^ 
from  the  pterygoid   plexus,  and  also  some  branches  proceed- 
ing fit>m  the  orbit,  furnished  by  the  infra-orbital  and  other 
branches  of  the  internal  maxillary  vein.     In  front,  the  facial 
vein  is  further  increased  by  branches  from  the  lips  (labial),  labial, 
and  behind  by  others   from  the  cheek  (buccal);    still  lower  ^J^' 
down,  by  branches  from  the  masseter  muscle  (masseteric)  on  the  maseeteric 
one  hand,  and  from  the  chin  on  the  other.     Having  reached    ""'^  ^*' 
the  base  of  the  lower  maxilla,  the  vein  inclines  outwards  and 
backwards,   covered   by  the  cervical  fascia  and  the  platysma 
muscle ;  and  soon  unites  with  a  large  branch  of  communication 
derived  from  the  temporal  vein,  to  form  a  vessel  of  consider- 
able size,  which  joins  obliquely  the  trunk  of  the  internal  jugular 
vein,  k. 

Previously  to  its  termination,  the  facial  vein  receives  the  fol-  Ranine, 


616 


TEMPORAL  VEIN. 


lowing  branches :  The  ranine  Tein,  a  small  ressel  which  lies 
along  the  under  suriace  of  the  tongue,  dose  by  the  fraenam 
linguso,  in  apposition  with  the  arterj  of  the  same  name;  its 
course  is  backwards  and  outwards,  between  the  mylo-hjoid 
and  hyo-glossus  muscles,  to  open  into  the  fecial  Tein,  or  some- 
Hubmental,  times  into  the  lingual.  The  submental  vein,  laiger  than  the 
preceding,  commences  in  the  sublingual  gland,  from  which  it 
passes  backwards  in  the  course  of  the  duct ;  it  receives  branches 
from  the  submaxillary  gland,  and  from  the  mylo-hyoid  muscle, 
and,  keeping  close  under  cover  of  the  maigin  of  the  jaw-bone, 
joins  the  facial  vein ;  but  in  some  instances  enters  the  lingual 
palatine,  or  Superior  thyroid  vein.  The  palatine  vein  returns  the  blood 
•niar  veins,  f^^^  ^^^  plexus  around  the  tonsil  and  from  the  soft  palate ; 
it  passes  downwards,  deeply  seated  by  the  side  of  the  pharynx, 
to  join  one  of  the  preceding  veins,  or  terminate  in  the  facial 
separately. 


TEMPORAL    VEIN. 

Temporal  The  temporal  vein,  fig.  151,  5,  (vena  temporalis^)  a  vessel 

of  considerable  size,  descends  in  front  of  the  external  auditory 
tube,  reaching  from  the  zygoma,  upon  which  it  rests,  to  the 
angle  of  the  jaw,  and  resulting  from  the  union  of  branches  which 
are  spread  out  upon  the  side  of  the  head,  some  being  super- 
Superficial  ficial,  and  others  deeply  seated.  The  superficial  branches  com- 
mence upon  the  arch  of  the  skull,  where  they  communicate  with 
the  ramifications  of  the  frontal  and  occipital  veins,  as  well  as 
with  those  of  the  corresponding  vein  of  the  opposite  side. 
Those  from  the  fore  part  incline  downwards,  and  a  little  back- 
wards, whilst  the  posterior  branches  run  forwards  over  the  ear ; 
all  being  placed  between  the  skin  and  the  temporal  fascia. 
Converging  in  this  way,  they  unite  at  an  angle  above  the 
zygoma,  and  at  their  junction  commences  the  trunk  of  the  tem- 
poral vein.  To  the  same  point  also  passes  a  laige  branch,  which 
and  middlo  may  be  called  the  middle  temporal  vein,  to  distinguish  it  from 
those  which  are  still  deeper  seated  and  open  into  the  internal 
maxillary  vein.  This  vessel  arises  in  the  substance  of  the 
temporal  muscle,  from  which  the  branches  emeige,  to  form  a 
vessel  of  some  size  upon  its  surface;  this  vessel  pierces  the 
fascia  at  the  upper  border  of  the  zygoma,  and  opens  into  the 


temporal 
branchei. 


TEMPORAL  VEIN.  617 

upper  part  of  the  corotnon  temporal   trunk  just   alluded  to. 
The  temporal  vein  gradually  sinks  into  the  substance  of  the  Tempi 
parotid  gland  as  it  descends  behind  the  ramus  of  the  jaw.     Be-  I^J^ 
neath  the  angle  of  that  Bone,  it  divides  into  two  vessels,  of  gland. 
which  one,  ordinarily  the  larger,  inclines  inwards  to  join  with 
the  fiunal  vein,  whilst  the  other  turns  backwards,  and  becomes 
continuous  with  the  external  jugular  vein,/*.     The  branches 
which  open  into  the  temporal  vein  in  its  course  are  numerous: 
— parotid  branches,  irom  the  parotid  gland ;  articular j  from  the  Parotid, 
articulation  of  the  iaw  ;  anterior  auricular  veins,  from  the  ex-  articular, 
temal  ear;  and  a  vein  of  considerable  size,  the  transverse  facial,  and  other 
from  the  side  of  the  face.     This  last-named  vessel  corresponds,  ^'^"^^®"' 
c,  with  the  transverse  artery  of  the  &ce.     It  courses  backwards 
from  the  side  of  the  face  to  the  temporal  vein.     From  the 
opposite  durection  the  temporal  vein  receives  the  posterior  auri- 
cular^ d,  which  is  itself  joined  by  the  stylo-mastoid  vein. 

Besides  these,  a  branch  of  considerable  size  joins  the  tem- 
poral vein  in  the  substance  of  the  parotid  gland ;  this  is  the  in-  internal 
temal  maxillary  vein,  fig.  151,  e.     It  corresponds  somewhat  in  ^J|]   ^ 
direction  and  position  with  the  artery  of  the  same  name,  and 
receives   branches    from    the    neighbouring   parts,   which   are 
the  venso  comites  of  the  divisions  of  the  internal  maxillary 
artery.     Thus  three  or  four  deep  temporal  branches  descend  ^«<^P 
from  the  temporal  muscle;   othera  come  from  the  pterygoid,     ""P^™* 
masseter,   and   buccinator  muscles.       The  middle   meningeal  middle 
veins  and  some  palatine  veins  also  end  in  the  internal  maxillary;  ™«"*"8*^^» 
and  lastly,  branches  from  the  surface  of  the  upper  jaw,  and,  of  • 
large  size,  from  the  lower  jaw,  emeiging  from  the  dental  fora- 
men {inferior  dentai).     These  different  branches  form  a  plexus  and  dental. 
of  veins,  named  pterygoid  plexus,  which  is  placed  in  the  lower 
part  of  the  temporal  fossa,  between  the  temporal  and  the  ex- 
ternal pterygoid  muscle,   and   in  part  between  the  pterygoid 
muscles.     It  communicates  in  front  with  the  deep  facial  vein, 
and  above,  with  the  cavernous  sinus  by  branches  through  the 
base  of  the  skull.     From  this  plexus  proceed  one  or  two  short 
trunks  (internal  maxillary)  which  join  nearly  at  right  angles 
with  the  temporal  vein. 

The  vessel  formed  by  the  junction  of  these  different  veins  Temporo- 
from  the  temple,  maxilla,  and  face,  may  be  called  the  iemporo-  ^tem^ro- 
maxillary  vein  ;  it  descends  in  the  interval  between  the  ramus  ^c»"^ 
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of  the  jaw  and  the  sterno-mastoid  muacle,  and  terminates  in  the 
external  jugular  vein,  f^  or  partly  in  it  and  partly  in  the  in- 
ternal jugular  vein. 


EXTERNAL  JUGULAR  TEIN. 
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The  external  jugular  vein,  fig.  151,/*,  commences  on  a  level 
with  the  angle  of  the  lower  maxiUa,  at  the  end  of  the  temporo- 
maxillary  vein,  and  therefore  receives  the  greater  part  of  the 
blood  returned  from  the  face  and  outside  of  the  cranium.  The 
external  jugular  vein  descends  perpendicularly  between  the  pla- 
tysma  and  stemo-mastoid  muscles.  In  consequence  of  the 
oblique  direction  forwards  of  the  last-named  muscle,  the  vein 
gets  to  its  outer  border,  close  by  which  it  continues  down  to 
the  lower  part  of  the  neck,  where  it  inclines  inwards  behind 
the  muscle,  to  terminate  (either  as  a  single  trunk,  or  by  two 
or  three  bmnches)  in  the  subclavian  vein,  m,  near  its  junction 
with  the  internal  jugular.  In  this  course  it  receives  one  or 
two  laige  branches  from  the  back  of  the  neck ;  one  of  these, 
g,  {posterior  external  jugular  j)  lying  at  first  between  the  sple- 
nius  and  trapezius,  passes  down  at  the  outside  of  the  jugular 
vein,  and  below  the  middle  of  the  neck  opens  into  it.  Super- 
ficial branches  also  join  it  from  the  fore  part  of  the  neck. 
Some  of  these  commence  over  the  submaxillary  gland,  and  some 
under  the  chin  ;  by  converging,  they  often  form  a  vein  of  con* 
siderable  size,  A,  which  is  then  called  the  anterior  jugular 
vein.  This  vessel  lies  along  the  fore  part  of  the  neck,  some- 
times near  the  stemo-mastoid  muscle,  and  terminates  either 
by  inclining  outwards  to  join  the  external  jugular  vein,  or, 
after  giving  to  it  a  branch  of  communication,  sinks  beneath 
the  stemo-mastoid  muscle,  and  ends  in  the  internal  jugular  vein. 
Previously  to  the  termination  of  the  external  jugular  vein,  two 
large  veins  open  into  it,  derived  from  the  region  of  the  scapula, 
f,  (supra-scapular  and  posterior  scapular.)  Their  direction  is 
transverse  from  without  inwards,  lying  parallel  with  the  arteries 
of  the  same  name. 

As  already  mentioned,  the  extemal  jugular  vein  is  usually 
provided  with  two  valves. 
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The  internal  jugular  vein,  fig.  151,  k. — The  blood  from  the   intenwa 
brain  and  cranial   cavity  is  received  by   the  internal  jugular  J"***^'' 
veins,  vhich  are  continuous  at  their  upper  extremities  with  the 
lateral  sinuses,  whilst  inferiorly  they  terminate  in  the  innomi> 
nate  or  brachio-cephalic  veins.       The  commencement  of  each 
internal  jugular  vein  at  the  lateral  sinus  is  at  the  broad  part  of 
the  foramen  lacerum  (jugular  fossa).     This  part  of  the  vessel,  sinus  of; 
being  somewhat  enlarged,  has  been  named  the  stnus^  or  gulf 
of  the  internal  jugular  vein.      Beneath  the  skull,  the  vein  is 
supported  by  the  rectus  lateralis  muscle,  and  lies  close  at  the 
outer  side  of  the  internal  carotid  artery,  as  far  as  the  comu  of 
the  08  hyoides. 

Being  joined  at  this  point  by  the  common  trunk  formed  by  i«  i^^in^^ 
the  union  of  the  facial  with  a  part  of  the  temporal  vein,  the  from'*"*^ 
internal  jugular  vein  becomes  considerably  enlarged,  and  then  de-  *«mporal 
scends  parallel  with  the  common  carotid  artery,  lying  at  its  outer  filial  vein; 
side  and  enclosed  in  the  same  sheath,  together  with  the  vagus 
nerve.     At  the  root  of  the  neck  it  joins  nearly  at  a  right  angle 
with  the  subclavian  vein,  and  so  forms  the  innominate  or  bra- 
chio-cephalic  vein.      Previously  to  its  junction  with  the  facial 
vein,  the  internal  jugular  receives  branches  irom  the  tongue, 
the  pharynx,  and  the  occiput.      These  branches,  however,  or 
some  of  them,  are  very  frequently  found  to  end  in  the  common 
trunk  of  the  temporal  and  facial  veins.       The  lingual  vein  also  by 
commences  at  the  side  and  upper  surface  of  the  tongue,  passes    *"8»*^' 
backwards,  receiving  branches  from  the  sublingual  gland ;  occa- 
sionally the  ranine  vein  joins  it,  and  sometimes  also  the  pharyn- 
geal. In  either  case  it  passes  backwards  between  the  mylo-hyoid 
and  hyo-glossus  muscles,  to  open  into  the  internal  jugular  vein. 
The  pharyngeal  vein  commences  at  the  back  and  sides  of  the  pharyngeal, 
pharynx,  and  sometimes  ends  in  the  superior  thyroid  vein,  and 
sometimes  in  the  lingual,  or  separately  in  the  internal  jugular 
vein. 

Corresponding  in  course  and  distribution  with  the  occipital  occipital, 
artery  there  is  an  occipital  vein,  which  communicates  with  a 
plexus  of  veins  upon  the  occiput,  and  terminates  occasionally  in 
the  external  jugular  vein,  but  more  frequently  in  the  internal. 

2s2 
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Lirm^ 


ihvroid 


Tbc  laryn^ai  Tein  receives  bnncbea  from  the  knmx 
throogh  the  th  vro-hyoid  membrane ;  they  nnitc  and  fwm  one 
rein,  which  opens  into  the  internal  jugular,  or  into  the  ton- 
poTO-maxillarj  Tenous  trunk,  or  sometimes  into  the  soperior 

thvToid  Tein. 

The  suprrior  ihynnd  vein  commences  bj  branches  in  the 
thjToid  body,  in  company  with  those  of  the  sapcfior  thyroid 
artery.  These  unite  and  fonn  a  angle  tcsscI,  which  nms 
transTCisely  outwards,  and  opens  into  the  internal  jugular  vein. 
Lower  down  is  found  another  bnndi  (mUdle  ikyrmi)^  also 
derived  from  the  thyroid  body. 


TEINS  OP  THE  UPPER  LMB. 


Vrtn*  of 


kareTalTi 


SubcutauL, 
reins- 


Radud 
reiDS. 


The  veins  of  the  upper  limb  are  divisible  into  two  sets,  one 


being  superficial,  the  other  deep-seated. 
Both  these  sets  of  veins,  as  high  up  as 
the  axillary,  and  including  that  vein,  are 
provided  with  valves,  which  are  more 
numerous  in  the  deep  than  in  the  sub* 
cutaneous  veins.  Valves  are  constantly 
to  be  found  at  the  entrance  of  brandies 
into  the  main  vessels. 

The  superficial  veins.  —  These  are 
much  the  larger,  and  lie  between  the 
skin  and  &scia«  Commoicing  on  the 
dofsal  surface  of  the  fingera,  they  con- 
verge and  communicate  with  one  another 
on  the  back  of  the  hand,  so  as  to  form  a 
sort  of  plexus,  from  which  issue  two 
chief  veins,  that  take,  one  the  radial,  the 
other  the  ulnar  border  of  the  fore-aim. 

The  radial  cutaneous  vein,  fig.  162, 
a. — ^The  radial  cutaneous  vein  commences 
by  branches  upon  the  doraal  sur&ce  of 
the  thumb  and  fore^finger.  These  ascend 
over  the  outer  border  of  the  wrist,  and 
form  by  their  union  a  large  vessel,  which 
passes  along  the  radial  border  of  the  fore- 
aim,  receiving  numerous  branches  from 


Fig.  153. 


fi 
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its  anterior  and  posterior  surfaces.  At  the  bend  of  the  arm  it 
receives  a  branch  from  the  median  vein,  (median-cephalic,)  and 
then  continues  its  course  at  the  outer  side  of  the  upper  arm,  and 
is  named  ^'  cephalic ^^  vein. 

The  cephalic  vein,  &,  thus  formed,  ascends  along  the  outer  Cephalic 
border  of  the  biceps  muscle,  and  then  in  the  interval  between  ^^^ 
the  great  pectoral  and  deltoid  muscles,  and  finally  terminates  in 
the  axillary  vein,  between  the  coracoid  process  and  the  clavicle. 

The  ulnar  cutaneous  veins. — There  are  two  ulnar  cutaneous  Ulnar 
veins,  one  on  the  front,  the  other  on  the  back  part  of  the  fore-  <»*«"«o"«» 
arm.     The  posterior  ulnar  cutaneous  vein,  d,  begins  on   the  posterior, 
back  of  the  hand   by  branches,  which   unite  to  form   a  vein 
placed  over  the  fourth  metacarpal  space,  and  called  by  some  of 
the  older  anatomists  '^  vena  salvatella."     This  proceeds  along 
the  ulnar  border  of  the  fore-arm,  at  its  posterior  aspect,  and, 
somewhat  below  the  bend  of  the  elbow,  turns  forwards  to  join 
with   the  anterior  ulnar  cutaneous  vein.      The  anterior  ulnar  anterior, 
cutaneous  vein,  c,  commences  upon  the  anterior  surface  of  the 
wrist,  and  thence  ascends  along  the  fore-arm,  communicating  by 
branches  with  the  median  vein  on  the  one  hand,  and  with  the 
posterior  ulnar  cutaneous  on  the  other.     From  the  bend  of  the 
elbow  upwards  the  trunk  formed  by  the  union  of  the  two  ulnar 
cutaneous  veins  assumes  the  name  of  ''  basilic  vein.^^ 

The  basilic  vein,  e,  is  usually  of  considerable  size ;  it  receives  Baailic 
at  its  origin  a  branch  from  the  median  vein,  g^  (median-basilic,) 
and  ascending  along  the  inner  border  of  the  biceps  muscle,  in 
front  of  the  brachial  artery,  terminates  in  one  of  the  venss  comites 
of  that  vessel,  or  in  the  axillary  vein,  which  it  chiefly  forms. 

The  medianrcuianeous  vein  of  the  fore-arm,  /*,  results  from  Median- 
the  union,  on    the  anterior  part  of  the   fore-arm,  of  several  *^'*'"**"** » 
branches.     It  is  a  short  trunk,  which  serves  as  a  means  of  com- 
munication between  the  ulnar  and  radial  cutaneous  veins  on 
each  side,  as  well  as  between  the  superficial  and  deep  veins  of 
the  arm.       Its  length  is  subject  to  many  varieties ;  it  termi- 
nates by  dividing  into  two  branches,  which   diverge  upwards 
from  each  other.     One  of  these,  inclining  inwards  to  join  the 
basilic  vein,  and  thence  named  median-basilic^  g,  passes  in  front  median- 
of  the  brachial  artery,  from  which  it  is  separated  by  the  fibrous  ^^^ '» 
expansion  given    by  the  tendon  of  the  biceps  muscle  to  the 
fascia  covering  the  flexor  muscles;    it  is  crossed  by  branches 
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m^-an-        of  tbe  internal  cataneons  nerre :  the  other  dinsioii,  I,  ^mtdiam* 

cej^taije.       cephalic,)  directed  oatwaids,    unites  with    the   oephilic   vein, 

branches  of  the  external  cntaneoos  neire  crossing  behind  this 

vein.      The  upper  pari  of  the  median  Tein  is  also  connected 

irith  the  deep  Tcins  bj  a  short  branch,  vhicfa  sinks  beneath  the 

muscles,  and  joins  the  veins  accompanying  the  brachial  arterr. 

IK^P  Tcins.       The  deep  veins  of  ike  Mpper  /iai6.  —  The  Inachial  aiterr, 

its  immediate  branches,  and  their  several  divisions*  are  each 

companion    accompanied  by  two  veins,  named  mue  condies.      These  com- 

xeuit;  panion  veins  lie  one  on  each  side  of  the  ooiresponding  artery, 

and  are  connected  with  each  other  at  intervals  by  short  cross 

branches,  which  in  some  places  surround  the  artery. 

The  deep  ulnar  reins,  or  the  companion  veins  of  the  ulnar 
artery. — ^On  examining  the  hand,  it  will  be  found  that  two  small 
digital         digital  veins  accomiany  eadi  digital  artery  along  the  side  of  the 
phalanges.    At  the  clefts  between  the  fingers,  the  two  small  veins 
from  each  finger  are  imited  into  single  trunks,  which  continue 
together  along  the  interosseous  spaces  in  the  palm  of  the  hand, 
pgjjnar,        ^'^^  terminate  in  the  two  superficial  palmar  veins.     From  this 
double  venous  arch  two  branches  proceed  at  each  side  of  the 
wrist,  the  external  following  the  course  of  the  superficial  volar 
artery,  whilst  those  on  the  inner  side  accompany  the    ulnar 
ulnar.  artery.     The  two  deep  ulnar  veins,  commencing  thus  at  the 

inner  side  of  the  superficial  palmar  arch,  pass  in  Iront  of  the 
wrist,  where  they  communicate  with  the  interosseous  and  the 
superficial  veins ;  then  proceeding  upwards  along  the  inner  side 
of  the  fore-arm,  one  on  each  side  of  the  ulnar  artery,  they 
receive  several  branches  from  the  neighbouring  muscles ;  and, 
lastly,  being  joined  by  the  veins  which  accompany  the  inter- 
osseous and  ulnar  recurrent  arteries,  unite  with  the  deep  radial 
veins  to  form  the  venie  comites  of  the  brachial  artery. 
inteixM-  The  interosseous  veins  consist   of  two   sets   (anterior   and 

'^"*»  posterior),  corresponding  to  the  arteries  with  which  they  are 

anterior,  associated.  The  anterior  interosseous  veins  commence  in  frt^nt 
of  the  wrist-joint,  where  they  communicate  freely  with  the  deep 
radial  and  ulnar  veins.  In  their  course  upwards  they  are  joined 
by  several  small  branches,  and  are  connected  at  the  upper  part 
of  the  fore-arm  with  the  posterior  veins  by  means  of  branches 
which  pass  through  the  interosseous  membrane  near  the  elbow- 
joint;    after  being  joined  by  the  posterior  interosseous  veins. 
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they  end  in  tlie  vense  comites  of  the  ulnar  artery.  The  veins 
which  accompany  the  posterior  interosseous  artery,  previously  posterior. 
to  passing  from  behind  to  join  with  the  anterior  veins,  commu- 
nicate by  their  smaller  branches  with  the  ulnar  cutaneous  veins, 
and  through  branches  accompanying  the  recurrent  interosseous 
artery,  with  the  cephalic  vein. 

The  small  branches  which  unite  to  form  the  deep  radial  veins  Radial 
run  along  the  interosseous  muscles  in  the  palm  of  the  hand ; 
they  are  united  in  front  with  the  digital  veins  previously  de- 
scribed, and,  at  each  end  of  the  interosseous  spaces,  are  connected 
by  perforating  branches  with  small  veins  situated  on  the  back 
of  the  hand  ;  by  uniting  across  the  bases  of  the  metacarpal 
bones,  they  form  a  double  venous  arch  corresponding  with  that 
formed  by  the  radial  artery.  These  deep  palmar  veins  com- 
municate on  the  inner  side  with  the  superficial  arch  of  veins, 
and  on  the  outer  side  end  in  the  companion  veins  of  the  radial 
artery.  The  deep  radial  veins,  in  passing  upwards  to  the 
fore-arm,  receive  at  the  wrist  a  dorsal  branch,  and  oiie  which 
passes  over  the  small  muscles  of  the  thumb,  with  the  super- 
ficial volar  artery  ;  then  pursuing  the  course  of  the  radial  artery, 
they  are  joined  by  small  veins  from  the  surrounding  parts,  and 
end  in  the  vense  comites  of  the  brachial  artery. 

The  two  brachial  veins,  resulting  from  the  union  of  the  deep  Brachial, 
ulnar  and  radial  veins  just  described,  follow,  like  the  several 
vessels  of  the  same  class,  the  course  of  the  artery  with  which 
they  are  associated.  They  are  joined  in  their  progress,  from 
the  bend  of  the  elbow  upwards  on  the  arm,  by  the  veins  which 
accompany  the  branches  of  the  brachial  artery,  namely,  the 
anastomotic  and  the  two  profunda  arteries  of  the  arm.  At  the 
lower  margin  of  the  axilla,  the  brachial  veins  unite  to  form  the 
axillary ;  not  unfrequently,  however,  one  of  them  will  be  found 
to  come  forward  and  unite  with  the  basilic,  which  soon  becomes 
continuous  with  the  axillary  vein. 

Between  the  several  veins  of  the  upper  limb  hitherto  de-  Ana§to- 

II10868  of 

scribed,  numerous  connexions  exist  in  their  whole  course.  Thus,  deep  veinB; 
those  which  lie  beneath  the  integument  are  connected  one  to  one  with 
the  other  by  branches  in  the  hand  and  fore-arm.     Each  pair  of  ^®*^®'J 
companion  veins  is  also  united  by  short  transverse  vessels  cross- 
ing the  artery  which  they  accompany,  whilst  between  those  at- 
tending different  arteries  frequent  communications  exist.  Lastly, 
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with 

■ul)C1lt. 

veins. 


as  has  been  in  man j  instances  speciallj  indicated,  the  snbcata- 
neous  and  the  deep  yeins  oonmninicate  freely,  especiallj  in  the 
neighbourhood  of  joints.  This  general  anastomosis  ensures 
the  continuance  of  the  circulation,  daring  muscular  action,  in 
the  frequent  and  varied  motions  of  the  limb. 


AXILLAKY  VEIN. 


Axillary 
vein ; 


limnchcs 
like  those 
of  artery; 


The  axillary  vein  extends,  like  the  corresponding  artery, 
from  the  lower  border  of  the  axilla  to  the  outer  margin  of  the 
first  rib ;  it  is  covered  by  the  pectoral  muscles  and  the  coeto- 
coracoid  membrane,  and  is  placed  to  the  inner  side  and  in  front 
of  the  axillary  artery.  The  branches  which  open  into  the  axil- 
lary vein  are  very  numerous.  It  is  formed  below  by  the  union 
of  the  companion  veins  of  the  brachial  artery;  it  receives  the 
subcutaneous  veins  of  the  arm — the  basilic  at  its  commence- 
ment, the  cephalic  towards  its  termination ;  it  is  also  joined 
by  the  several  veins  corresponding  with  the  branches  of  the 
axillary  artery,  viz.  the  two  circumflex  and  the  subscapular  veins 
from  the  shoulder,  the  alar  veins  from  the  axilla,  and  the 
inferior,  the  superior,  and  acromial  thoracic  veins  from  the  side 
of  the  chest.  The  axillary  vein,  therefore,  returns  all  the  blood 
from  the  upper  limb :  its  size  is  very  considerable,  and  it  b 
hat  valrei.  the  highest  of  the  veins  of  the  upper  limb  in  which  valves  are 
found. 


SUBCLAVIAN  VEIN. 


Subclavian 
voin,  no 
valves; 


courM, 


and 
connexion! 


The  subclavian  vein,  fig.  163,  d,  is  the  continuation  of  the 
axillary,  but,  unlike  it,  has  no  valves.  It  extends  from  the 
outer  margin  of  the  fint  rib  to  the  inner  end  of  the  clavide, 
behind  which  it  is  joined  by  the  internal  jugular  vein,  c,  the 
union  forming  the  innominate  or  brachio-cephalic  vein,  e. 
The  subclavian  vein  crosses  over  the  first  rib,  and  behind  the 
clavicle,  not  reaching  so  high  up  in  the  neck  as  the  subclavian 
artery  ;  it  is  covered  by  the  clavicle,  and  by  the  subclavius  and 
sterno-mastoid  muscles,  and  lies  on  a  plane  anterior  to  the 
artery,  from  which,  while  resting  on  the  rib,  it  is  separated  by 
the  scalenus  anticus  muscle  and  the  phrenic  nerve. — On  the 
outer  side  of  the  last-named  muscle  it  receives  the  external 
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jugular  vein,  and  on  its  inner  side  the  internal  jugular.     Id 
their  course  to  join  tbe  subclaTian  vein  botli  jugular  veaeels 


pasB  in  front  of  the  subclavian  artery,  and  add  to  the  difficulty 
of  placing  a  ligature  on  that  vessel.     The  subclavian  vein  also  j^ 
leoeives  the  following  branches.  br»i«li» 

The  vertebral  vein,  commencing  in  branches  which  proceed   ^^"^^ 
from  the  pericranium  and  the  deep  muscles  lying  behind  the 
foramen  magnum  of  the  occipital  bone,  passes  outwards  and 
downwards  to  reach  the  foramen  in  the  transverse  process  of  the 
atlas.     Through  this  foramen,  and  through  the  canal  formed  by 
the  corresponding  foramina  of  the  other  cervical  verlebrs,  the 
vein  next  descends  with  the  vertebral  artery.     Emerging  at  the  1i«  wiih 
foramen  in  the  sixth  vertebra,  it  runs  forwards  and  downwards  '^'7- 
to  join   the  subclavian  vein,  close  to  its  termination ;  a  small 
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branch  sometimes  descends  through  the  foramen  in  the  serenth 
vertebra,  and  opens  separately  into  the  same  vein.  The  ver- 
tebral vein  is  joined  in  its  course  by  several  branches  from  the 
neighbouring  muscles ;  also,  immediately  before  its  termination, 
by  a  branch  corresponding  with  the  deep  cervical  artery ;  and 
in  the  same  situation  by  another  branch  of  considerable  size, 
which  descends  in  front  of  the  bodies  and  transverse  processes 
of  the  vertebrse  of  the  neck.  It  communicates  frequently  with 
the  spinal  veins  in  the  neck,  both  with  those  on  the  outer 
side,  and  those  in  the  interior  of  the  spinal  canal. 
Superior  '^^^  supeHor  intercostal  veins. — It  sometimes  happens  that 

intcaostal;    at  the   fight  sidc  the  veins  corresponding  with    the   superior 
^s^^  intercostal  artery  pass  downwards  separately,  to  open  into  the 

azygos  vein,  as  that  vessel  arches  forwards  to  join  the  upper 
vena  cava.     When  they  unite  to  form  a  single  vein,  its  size  is 
jpft.  much  inferior  to  that  on  the  left  side.     The  left  superior  tw- 

tercostal  vein,  fig.  153,  A,  varies  in  length  in  different  per- 
sons, being  small  when  the  azygos  minor  is  large,  and  vice 
versa ;  usually  the  fifth  intercostal  branch  turns  upwards,  and 
joins  with  or  receives  the  fourth,  third,  second,  and  first,  as  it 
passes  by  the  heads  of  the  ribs.  At  the  second  vertebra,  it  in- 
clines forwards  and  opens  into  the  left  innominate  vein.  It 
receives  in  its  course  the  left  bronchial  vein.  The  sixth  inter- 
costal vein  generally  crosses  the  spine,  and  opens  separately  into 
the  azygos  vein ;  it  communicates  by  a  small  branch  with  the 
small  azygos  vein,  and  also  with  the  left  superior  intercostal 
vein. 

The  left  superior  intercostal  vein  often  takes  the  opposite 
course  to  that  which  has  been  mentioned,  being  directed  down^ 
is  an  wards,  and  in  this  case  it  joins  the  azygos  vein.     It  has  been 

"7^         seen  to  end  in  the  azygos  minor. 

vein.  •'  ** 

INNOMINATE  OR  BRACHIO-CEPHALIC  VEIN. 

The  blood  returned  from  the  upper  limbs  through  the  sub- 
clavian veins,  and  from  the  head  and  neck  by  the  jugular  veins, 
Bmchio-       is  poured  into  two  trunks,  which  are  therefore  named  bra'- 
or^nn!^        chio-cephalic.     These  vessels,  fig.  158,  e,  e,  (called  also  iniio- 
minnte         minate^  from  their  relation  to  the  innominate  arteries),  resulting 
from  the  union  of  the  subclavian  with  the  internal  jugular  vein 
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at  each  side,  commence  opposite  the  inner  ends  of  the  clavicles, 
and  tenninate  a  little  below  the  cartilage  of  the  first  rib  on  the 
right  side,  where,  by  uniting,  they  form  the  upper  vena  cava,  a. 
In  consequence  of  the  situation  of  the  point  at  which  they  meet,  differ  on 
the  right  and  left  brachio-cephalic  veins  differ  considerably  in  **** "  ®*' 
direction,  length,  and  connexions.  That  of  the  right  side  is 
very  short,  and  nearly  vertical  in  its  direction  ;  this  vein  is  in 
apposition,  on  the  right  side^  with  the  upper  part  of  the  right 
lung.  The  vein  of  the  left  side,  about  three  times  longer  than 
the  preceding,  is  directed  across  from  left  to  right,  at  the  same 
time  inclining  somewhat  downwards :  it  crosses  behind  the 
first  bone  of  the  sternum,  separated  from  it  by  the  sterno- 
hyoid and  stemo-thyroid  muscles,  and  by  the  thymus  gland, 
when  it  exists,  or  some  cellular  tissue ;  it  lies  in  front  of  the 
three  primary  branches  given  off  from  the  arch  of  the  aorta, 
and  it  rests  upon  the  highest  part  of  the  arch.  The  innominate  no  valyes. 
veins  have  no  valves. 

The  inferior  thyroid  veins  emerge  from  a  sort  of  venous  Inferior 
plexus  on  the  thyroid  body — those  of  opposite  sides  communi-  ^^y^^^' 
eating  by  small  branches  across  the  trachea.  The  vein  of  the 
left  side  descends  in  front  of  the  trachea,  behind  the  stemo-thy- 
roid  muscles,  and  ends  in  the  left  brachio-cephalic  or  innominate 
vein :  that  of  the  right  side  inclines  outwards  in  some  degree, 
and  opens  into  the  corresponding  brachio-cephalic  vein,  or  into 
the  angle  of  union  between  it  and  the  vessel  of  the  opposite 
side. 

The  internal  mammary  veins  follow  exactly  the  course  of  the  Internal 
arteries  of  the  same  name — two  veins  accompanying  each  branch  ™*™™*^* 
of  the  arteries.     The  two  companion  veins  of  the  artery  arise 
by  small  branches,  derived  from  the  fore  part  of  the  walls  of  the 
abdomen,  where  they  anastomose  with   the   epigastric  veins ; 
from  thence  proceeding  upwards  behind  the  cartilages  of  the 
ribs  between  them  and  the  pleura,  they  receive  the  anterior  in-  Anterior 
tercoatal  veins  which  correspond  with  the  branches  of  the  inter- 
nal mammary  artery,  together  with  some  small  diaphragmatic^  Phonic, 
thymic^  and  mediastinal  veins,  and  finally,  after  uniting  into  ^^ 
a  single  trunk,  terminate — that  of  the  left  side  in  the  left 
brachio-cephalic  vein,  that  of  the  right  side   usually   in   the 
vena  cava. 
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The  mpp^r  vma  caca^  fig.  153,  a,  amjejs  to  the  heart  the 
blood  which  is  retomed  from  the  head,  the  neck,  the  upper 
limbs,  and  the  thorax.  It  extends  from  a  little  below  the  carti- 
lage of  the  first  rib  on  the  right  side  of  the  sternum  to  the  base 
of  the  heart,  where  it  opens  into  the  right  aoride.  Its  course  is 
sligfadj  curred,  the  cmiTexitj  of  the  curve  being  turned  to  the 
right  side.  It  has  no  valTes.  At  about  an  indi  and  a  half 
aboTc  its  termination,  it  is  iuTcsted  by  the  fibrous  layer  of  the 
pericardium,  the  serous  membnne  beiog  reflected  OTcr  it.  The 
upper  Tcna  cava  lies  immediately  in  front  of  the  r^ht  pulmonary 
vessels,  and  betweoi  the  right  lung  and  the  aorta,  which  partly 
overlap  it.  It  receives  several  small  veins  from  the  pericardium 
and  the  mediastinum,  and  lastly  is  joined  from  behind  by  the 
azvgos  vein. 

In  scTm«l  instances,  the  two  innominate  Tcins,  wfaidi  nsmlly  join  to  ibnn 
the  Tcna  eaim  superior,  hftve  been  seen  to  open  sepmtdy  into  the  right  aoride. 

The  innomiDate  rein  of  the  right  side,  in  these  CMes,  oontinoes  in  the 
orUinary  course  of  the  Tena  cara;  whilst  the  left  rein,  after  sending  a  branch 
acixxs  to  the  other,  descends  to  the  left  side  of  the  heart,  and  ends  on  the 
bock  of  the  right  auricle,  with  the  coronary  Tein  [plate  58^  figs.  9  and  10]. 

This  arrangement  of  the  veins  is  natural  in  the  foetus  at  an  early  period, 
and  is  also  met  with  as  a  permanent  condition  in  hiids  and  in  certain 
mammalia. 

AZTGOS  YEIN. 

The  a^go9  vein  (v.  sine  pari). — ^The  name  given  to  this 
vein  signifies  that  it  has  no  fellow  or  corresponding  vessel 
(a  priv.  ZfUY9V[Ai)  ;  but  it  cannot  be  applied  with  propriety,  in- 
asmuch as  there  is  a  similar  though  smaller  vessel  on  the  c^po- 
site  side  (azygos  minor).  The  azygos  vein,  fig.  ISS^fy  sooie- 
times  commences  by  a  small  branch  either  from  the  inferior  cava, 
where  that  vessel  turns  forwards  to  reach  the  aortic  opening  in 
the  diq[>hngm,  but  much  more  frequently  it  begins  below  from 
the  lumbar  veins  (ascending  lumbar)  of  the  right  side,  or  some- 
times from  the  renal  vein.  Passing  from  the  abdomen  into  the 
thorax,  through  the  aortic  opening  in  the  diaphragm,  or  to  the 
outer  side  of  that  opening,  through  the  fibres  of  the  diaphragm, 
the  azygos  vein  ascends  on  the  bodies  of  the  dorsal  vertebrae. 
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until  it  arrives  opposite  the  root  of  the  right  lung,  over  which  it 
arches  forward,  and  then  opens  into  the  upper  vena  cava,  imme- 
diately above  the  point  at  which  that  vessel  is  invested  by  the 
pericardium.      When  passing  through  the  opening  in  the  dia- 
phragm, this  vein  is  accompanied  by  the  thoracic  duct,  both  being 
situated  on  the  right  side  of  the  aorta.     In  the  thorax,  main- 
taining the  same  position  with  respect  to  the  duct  and  the  oeso- 
phagus, it  crosses  in  front  of  the  intercostal  arteries,  and  is  ^^"f^ 
covered  by  the  pleura.     It  is  joined  by  the  several  veins  which  intercostal 
accompany  the  aortic  intercostal  arteries  of  the  right  side,  and,  ^^"^ 
at  about  the  sixth  or  seventh  dorsal  vertebra,  by  the  left  or  small 
azygos  vein.     It  is  also  joined  by  several  oesophageal  and  other 
small  veins,  and  near  its  termination  by  the  bronchial  vein  of  the 
right  lung ;  and  higher  up  is  connected  with  the  left  superior  in- 
tercostal vein.     As  it  communicates  below  with  the  vena  cava 
inferior  by  one  of  the  branches  of  that  large  vein,  while  it  ter- 
minates in  the  vena  cava  superior,  it  forms  a  connexion  between  y^^^^ 
those  two  vessels.      A  few  valves  of  imperfect  formation  have      ^ 
been  found  in  the  azygos  vein ;  its  branches  (intercostal  veins) 
are  provided  with  distinct  valves. 

The  azygos  vein  has  heen  seen  to  receive  the  lower  vena  cava,  and,  in  such 
cases,  is  of  course  extremely  large  (see  p.  643). 

In  one  instance,  Meckel  found  the  azygos  ending  in  the  subclavian  vein. 

The  left  or  small  azygos  vein,  fig.  158,  g,  commences  from  Small 
one  of  the  lumbar  veins  (ascending  lumbar),  or  from  the  left  ^^^^ 
renal  vein,  and  having,  entered  the  thorax  with  the  aorta,  or 
through  the  cms  of  the  diaphragm,  ascends  upon  the  spine  in 
front  of  the  left  intercostal  arteries,  and,  passing  behind  the 
aorta,  opens  into  the  azygos  vein,  opposite  the  sixth  or  seventh 
dorsal  vertebra.  It  receives  the  lower  intercostal  veins  of  the 
left  side. 

All  the  intercostal  veins  of  the  left  side  have,  in  a  few  instances,  been 
observed  to  join  a  single  vein,  which  ended  in  the  left  innominate.  This 
arrangement  corresponded  with  that  on  the  right  side  of  the  body. 

The  bronchial  veins  return  the  residue  of  the  blood  employed  Bronchial 
in  the  nutrition  of  the  lungs.  Their  course  is  determined  by 
that  of  the  bronchi,  which  support  them  as  they  pass  towards 
the  root  of  the  lungs.  The  bronchial  vein -of  the  right  side 
opens  into  the  azygos  vein  near  its  termination,  that  of  the 
opposite  side  ends  in  the  superior  intercostal  vein. 
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The  part  of  the  yenous  system  contained  within  the  skull  and 
spinal  canal,  presents  certain  peculiarities  deserving  especial 
notice.  In  the  cranium  we  find  a  series  of  sinuses,  representing 
at  once  reseryoirs  and  canals,  interposed  between  the  smaller 
venous  branches  and  the  laige  trunks  (internal  jugular)  which 
transmit  it  towards  the  heart.  The  sinuses  in  the  skull  are 
formed  between  layers  of  the  dura  mater,  their  cavities  being 
lined  by  a  continuation  of  the  internal  membrane  of  the  veins : 
they  are  very  numerous,  and  vary  considerably  in  fonn  and  size. 
Along  the  whole  length  of  the  spinal  canal  there  is  found 
a  series  of  venous  tubes  or  plexuses  which  present  some  analogy 
to  the  cranial  sinuses,  but  which  may  be  regarded  as  interme- 
diate in  character  between  those  sinuses  and  the  veins  in  other 
parts  of  the  body.     The  spinal  veins  have  no  valves. 

The  veins  within  and  upon  the  spinal  column  may  be  distin- 
guished into  the  following  sets :  a.  Those  placed  deeply  in  the 
vertebral  grooves,  and  resting  upon  the  spines  and  arches  of  the 
vertebne.  b.  The  veins  of  the  spinal  cord  itself,  c.  Veins 
lodged  within  the  bodies  of  the  vertebrae,  d.  Two  long  series  of 
veins,  or  rather  venous  plexuses,  extended  behind  the  bodies 
of  the  vertebrse  the  whole  length  of  the  canal,  f.  Veins  on 
the  fore  part  of  the  arches  of  the  vertebr©. — There  are  likewise 
branches  of  communication,  some  of  wh|ch  connect  all  the  other 
sets  together,  and  some  which  bring  them  into  connexion  with 
the  general  venous  system. 

Preparatum  and  Dis$ectian. — ^The  long  spinal  veins  were  first  described 
by  Chaussier ;  the  veins  of  the  cranial  and  spinal  bones,  as  well  as  of  the 
osseous  system  generally,  were  subsequently  examined  with  great  care  by 
Dupuytren^  and  demonstrated  in  his  lectures  on  anatomy.  Breschet  subse- 
quently took  up  the  subject.*  In  order  to  inject  these  vessels,  an  old  and 
emaciated  subject  should  be  chosen,  as  the  venous  system  becomes  more  de- 
veloped in  advanced  age ;  it  should  be  placed  in  a  warm-bath  in  the  usual 
way,  and  thoroughly  warmed  previous  to  ii\jection.  As  the  vessels  cannot 
be  filled  from  any  single  vessel,  advantage  must  be  taken  of  their  numeroos 
connexions  to  inject  them  firom  different  points.  With  this  view,  an  ii\ject- 
ing  pipe  must  be  inserted  into  the  upper  longitudinal  sinus,  and  others  into 


*  Essai  sur  les  Veines  du  Rachis.  4to. — Traite  Anatomique  sur  1e  Sys- 
teme  Veineux.    FoL  avec  planches. 
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the  a2ygo8  vein,  and  into  the  upper  and  lower  venn  cavie.  Through  all 
these  vessels  the  fluid  for  injecting  should  he  pushed,  and  through  at  least 
two  or  three  of  them,  if  possible,  at  the  same  time.  The  posterior  and 
external  veins  (if  the  injection  has  succeeded)  are  to  be  traced  through  the 
mass  of  dorsal  muscles;  those  within  the  spinal  canal  are  best  seen  by 
making  a  vertical  section  of  the  spine  and  skull,  dividing  them  into  two  la- 
teral halves  ;  or  the  arches  of  the  vertebrsB  may  be  cut  out,  and  the  cavity 
exposed. 

a. — The  dorsal  veins  (dorsi-spinales, — Dupuytren,  Breschet).  Dorsal 
— The  blood  from  the  muscles  and  integumeDt  placed  along  the  ^""?» 
back  of  the  spine,  is  returned  by  a  series  of  short  veins,  which  gpinai 
ramify  upon  the  arches  and  spinous  processes  of  the  vertebrae, 
and  run  forwards  to  terminate  in  some  of  the  larger  veins 
within  the  spinal  canal.  Commencing  by  small  branches,  they 
gradually  increase  in  size  as  they  run  forwards,  close  by  the 
spinous  processes ;  on  reaching  the  interval  between  the  arches 
of  the  vertebrse,  they  pierce  the  ligamenta  subflava,  to  terminate 
in  a  venous  plexus  within  the  canal.  Towards  the  outer  part  of 
the  intervertebral  grooves  another  set  of  veins  arise,  which  pass 
obliquely  inwards,  through  the  intertransverse  spaces,  in  com- 
pany with  the  posterior  branches  of  the  lumbar  and  intercostal 
arteries,  and  open  into  the  veins  which  accompany  those  vessels. 

b.  The  veins  of  the  spinal  cord  (medulH-spinales, — Breschet)   Veins  of 
ramify  upon  the  cord  and  its  nerves,  enclosed  within  the  sheath  **'1'„. 

lit!  mi  i_      1  .  *  t     medum- 

formed  by  the  dura  mater.      1  hough  they  communicate  with  spinalcB. 
the  other  spinal  veins,  they  arc  not  injected  with  them,  even 
when  the  injecting  process  above  described  is  most  successful. 
Breschet  gives  the  following  as  the  best  method  of  demonstrat- 
ing them : 

Preparation. — Let  the  injection  consist  of  a  strong  solution  of  isinglass, 
coloured  with  indigo  or  Prussian  blue :  open  the  spinal  canal  in  the  lumbar 
region,  slit  up  the  dura  mater,  and  search  for  one  of  the  largest  of  the  veins 
which  rest  upon  the  cord ;  into  this  pass  the  point  of  a  very  small  injecting 
pipe  and  then  cautiously  push  the  injection,  for  the  coats  of  the  veins  are  ex- 
ceedingly thin  and  weak. 

The  veins  of  the  spinal  cord  are  very  small,  long,  and  tortu- 
ous ;  they  run  upon  both  surfaces  of  the  cord,  where  they  form 
a  diffused  plexus  or  net-work.  They  become  laiger,  for  the 
most  part,  as  they  ascend,  but  near  the  base  of  the  skull  are 
smaller  than  in  the  lumbar  region.     They  communicate  freely 
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witli  the  spinal  veins  and  plexuses,  by  means  of  branches 
which  accompany  the  nerves  towards  the  intervertebral  foramina. 
Near  the  base  of  the  skull  these  veins  unite,  and  form  two  or 
three  small  trunks,  which  communicate  by  transverse  branches 
with  the  vertebral  veins,  and  then  terminate  in  the  inferior 
cerebellar  veins,  or  in  the  petrosal  sinuses. 
Veins  of  c. — The  veius  belonging  to  the  bodies  of  the  vertehrte  (ven» 

Tertebrae.  |jgg}g  yertebrarum,  —  Dupuytren  ;  veines  basi-vertebrales,  — 
Brcschet)  are  comparatively  large  vessels  contained  in  the  canals 
within  the  bodies  of  the  vertebrse  ;  the  arteries  which  may 
accompany  them  being  very  small.  About  the  middle  of  the 
posterior  surface  of  each  vertebra,  (and  this  is  especially  evident 
in  the  dorsal  and  lumbar  regions,)  there  is  found  a  large  foramen 
leading  into  a  canal,  which,  running  forwards  into  the  substance 
of  the  bone  for  two  or  three  lines,  divides  into  two  smaller 
canals,  which  are  directed  towards  each  other,  and  often  unite 
together.  From  this,  still  smaller  canals  pass  obliquely  for- 
wards, some  of  which  terminate  in  the  cancelli  of  the  bone, 
whilst  others  open  upon  its  anterior  or  convex  surface.  Within 
these  canals  are  situated  the  proper  veins  of  the  bodies  of  the 
vertebrse.  They  anastomose  on  the  front  of  the  bones  with 
some  of  the  superficial  veins;  and  the  trunk  of  each  having 
reached  the  spinal  canal  divides  into  two  branches,  which  diverge 
and  terminate  in  the  laige  spinal  veins  behind  the  bodies  of  the 
vertebrae. 
Great  ^' — The  blood  collected  by  the  different  vessels  here  described 

ftpinal  i3  poured  by  them  into  two  large  veins,  or  rather  tortuous  venous 

▼cms  I 

their  cauals,  which  extend,  one  on  each  side,  along  the  whole  length  of 

potition        the  spinal  canal  behind  the  bodies  of  the  vertebrse.    These  vessels 

"^l^        may  be  named  the  great  spinal  veins  (grandes  veines  rachidiennes 

canal ;  longitudinales  ant^rieures, — Breschet) .   They  are  not  of  uniform 

size  throughout,  but  are  alternately  constricted  and  enlarged,  the 

constricted  points  corresponding  with  the  intervertebral  foramina, 

where  they  are  drawn  forwards,  and  in  a  manner  secured  by  the 

branches  of  communication  which  pass  outwards.     This  long 

series  of  veins  lies  behind  the  bodies  of  the  vertebra,  occupying 

the  interval  at  each  side  between  the  intervertebral  foramina  and 

fonn  A         the  orifices  seen  at  the  back  of  the  bodies  of  these  bones.      In 

P®^"'»        some  parts  the  veins  are  double,  or  even  triple,  so  as  to  form  a 

plexus ;  and  occasionally  they  are  altogether  interrupted,  which 
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shows  that  each  portion  may  be  regarded  as  a  separate  trunk,  re- 
ceiving blood,  and  conveying  it  outwards  into  the  general  circu- 
lation, and  that  there  is  not  necessarily  an  ascending  or  descend- 
ing current  along  the  venous  column,  formed  by  the  entire  series 
of  veins.  In  the  thoracic  region  their  communicating  branches  commnni- 
open  into  the  intercostal  veins,  in  the  loins  into  the  lumbar  veins,  ^j^g^* 
in  the  neck  for  the  most  part  into  the  vertebral.  outside. 

The  posterior  spinal  veins   (veines  longitudinales  rachidi-  Posterior 
ennes  post^rieures, — Breschet).    e. — Besides  this  anterior  set  of  ^|JJ^  ^^ 
veins  within  the  spinal  canal,  there  is  a  complex  interlacement  of  plexuses; 
tortuous  veins  established  along  the  inner  or  anterior  surface  of 
the  arches  of  the  vertebrse.     In  the  lower  part  of  the  canal  this 
interlacement  of  veins  is  not  so  close  as  in  the  upper  portion, 
where  it  usually  conceals  (if  the  injection  has  been  successful) 
the  whole  surface  of  the  dura  mater.     These  veins  also  converge 
to  the  intervertebral  foramina,  and  open  by  rather  small  vessels 
with  the  intercostal  veins. 

Prom  a  consideration  of  the  connexion  and  arrangement  apparent 
of  the  different  parts  of  these  complex  veins,  it  would  appear  ciicuktion. 
that  the  blood  in  each  part  flows  through  them  horizontally 
from  behind  forwards.  The  dorsal  veins  pour  their  blood  into 
the  longitudinal  plexus  on  the  inner  surface  of  the  arches  of 
the  vertebrsB ;  from  thence  it  is  collected  by  two  or  three  small 
branches,  which  converge  to  the  intervertebral  foramina,  and  open 
into  some  of  the  veins  outside  the  vertebral  column  in  front, 
viz.  into  the  lumbar,  azygos,  or  cervical  veins.  Into  these  also, 
the  contents  of  the  great  spinal  veins  are  conveyed  by  the  short 
communicating  branches  already  noticed. 

CEREBRAL  VEINS. 

The  part  of  the  venous  system  contained  within  the   skull  Cerebral 
consists  of  veins,  properly  so  called,  and  of  certain  cavities  or  minuses. 
channels   called   sinuses.     The  veins  which  return  the  blood  Veins; 
from  the  brain  are  divisible  into  two  sets,  one  being  on  the 
surface,  the  other  in  the  interior  of  that  organ.      The  super-  wpcrficial; 
ficial  veins  ramify  upon  every  part  of  the  surface  of  the  brain, 
receiving  branches  on  the  one  hand  from  its  substance,  and,  on 
the   other,  terminating    in  the  different  sinuses.      Upon   the 
upper  surface  of  the  hemispheres  the  veins  will  be  seen  for  the 
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most  part  lodged  in  the  tortuous  sulci,  between  the  convolu- 
tions ;  but  some  will  be  observed  to  run  over  the  convexity  of 
the  convolutions.  Their  general  direction  is  towards  the  middle 
line;  and  on  reaching  the  margin  of  the  longitudinal  fiflsore  be- 
tween the  hemispheres,  they  receive  branches  from  the  flat  sur- 
face of  the  hemisphere,  and,  becoming  invested  by  a  tubular 
sheath  of  the  arachnoid  membrane,  open  obliquely  forwards  into 
the  superior  longitudinal  sinus. 

The  veins  upon  the  sides,  and  under  sur&ce  of  the  brain, 
are  similarly  arranged ;  but  are  directed  outwards,  to  open  into 
the  lateral  sinuses  at  each  side. 

The  deep  veins  of  the  brain  commence  by  branches  within 
the  ventricles  of  that  oigan.  Upon  the  surface  of  the  corpus 
striatum,  for  example,  several  minute  venous  branches  are  seen, 
which  for  the  most  part  converge,  to  form  a  slender  vein  which 
runs  along  the  groove  between  the  corpus  striatum  and  optic 
thalamus,  and  opens  into  one  of  the  veins  of  the  choroid  plexus. 
The  minute  veins  of  the  choroid  plexus  pass  backwards,  and 
incline  towards  the  middle  line  from  each  side,  so  as  to  form, 
by  their  union,  two  veins  {vetue  Galeni).  These,  lying  paral- 
lel, run  directly  backwards,  enclosed  within  the  velum  inter- 
positum,  and  escape  from  the  ventricle  by  passing  through  the 
great  transverse  fissure  of  the  brain  between  the  under  surfiice 
of  the  corpus  callosum  and  the  tubercula  quadrigemina.  In 
this  way  they  reach  the  anterior  maigin  of  the  tentorium  cere- 
belli,  at  its  place  of  union  with  the  ialx  cerebri,  where  they 
terminate  by  opening  into  the  straight  sinus. 

The  veins  of  the  cerebellum  arc  disposed  in  two  sets,  not 
merely  from  a  reference  to  their  position,  but  also  from  a  consi- 
deration of  their  direction  and  termination.  Those  of  the 
upper  surface  incline  inwards  and  forwards  for  the  most  part, 
and  will  be  found  to  run  upon  the  upper  vermiform  process, 
over  which  they  ascend  a  little  to  reach  the  straight  sinus,  in 
which  they  terminate ;  some,  farther  forward,  open  into  the 
veins  of  Galen.  Those  at  the  under  surfSeu^  run  transversely 
outwards,  and  pour  their  contents  into  the  two  lateral  sinuses. 


CBANIAL  SINUSES. 

The  sinuses  placed  vithin  the  cranial  cavity,  aie  interposed  Cnniai 
betveen  the  cerebral  veins  and  the  iotemal  jugular  veina,  which  """"• 
receive  the  blood  from  them.  There  are  several  of  these  canals, 
and,  by  reason  of  a  difference  in  their  position,  they  admit  of 
being  divided  into  two  sets,  viz.  those  placed  in  the  prominent 
folds  of  the  dura  mater,  and  those  disposed  at  the  base  of  the 
skull. 

The  form  and  size  of  the  sinuses  are  various.  All  of  them 
are  lined  by  a  continuation  of  the  internal  membrane  of  the  veins, 
the  dura  mater  serving  as  a  substitute  for  the  external  coat. 

The  sinuses  which  are  contained  in  the  several  processes  or  SinuKi 
folds  of  the  dura  mater  converge  to  a  common  point,  which  ™ian 
corresponds  with  the  internal  occipital  protuberance,  and  is  called  nutcr. 
the  confiumce  of  the  ainuaes,  oi  torcular  Herophili,  fig.  164,  "l*"" 
a ;  fig.  155,  t :  its  form  is  very  irregular.     If  a  square  piece  of 
bone  be  removed,  and  the  dura  mater  be  laid  open  at  the  point 
above  referred  to,  six  apertures  leading  to  the  following  sinusefl 
will  be  observed  opening  into  it :  viz.  one  to  the  longitudinal, 
and  one  to  the  strught  sinus ;  two  to  the  right  and  left  lateral 
sinuses  ;  and  two  to  the  posterior  occipital  sinuses. 

The  superior  longitudinal  nitua,   fig.  154,  b  (sinus  longi-  ^^°°?''!" 

Fig.  104. 


,  HerDpbilL" 


tudinalis;   s.  falcifonnis   superior,)  commencing  at  the   crista 
galli,  extends  from  before  backwards,  in  the  upper  border  of  the 
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falx  cerebri,  gradually  increasing  in  size  as  it  proceeds.  Across 
its  cavity,  which  is  triangular,  several  bands  {chorda  WillUii) 
extend  obliquely.  The  veins  from  the  cerebral  surfiure  open 
into  this  sinus  in  such  a  way  that  the  apertures  of  the  greater 
number  of  them  are  directed  firom  behind  forwards,  contrary  to 
the  direction  of  the  current  within  it.  The  longitudinal  sinus 
communicates  with  the  veins  on  the  outside  of  the  occipital 
bone,  by  a  branch  (one  of  the  *^  emissary  veins,^  Santorini)  which 
passes  through  a  hole  in  the  parietal  bone. 

The  inferior  longitudinal  sinus^  fig.  154,  c  (s.  fidcifor- 
mis  inferior ;  sinus  longitudinalis  inferior),  is  very  small ;  it  is 
circular  in  the  form  of  its  cavity,  and  so  much  resembles  a 
vein,  that  it  is  sometimes  named  inferior  longiiudinal  vein. 
Placed  in  the  inferior  concave  border  of  the  falx  cerebri,  it  runs 
from  before  backwards,  and  opens  into  the  straight  sinus  on 
reaching  the  anterior  margin  of  the  tentorium  cerebelli.  It 
receives  branches  from  the  surface  of  the  fiilx  cerebri,  and 
sometimes  from  the  flat  surface  of  the  middle  and  posterior 

lobes. 

The  straighi  sinus  fig.  154,  d  (s.  quartus ;  s.  tentorii). 
— This  sinus  may  be  considered  as  the  continuation  of  the 
inferior  longitudinal  sinus ;  it  runs  backwards  in  the  direction  of 
the  base  of  the  falx  cerebri,  gradually  widening  as  it  approaches 
the  torcular  Herophili,  in  which  it  terminates.  Its  form  is 
triangular;  some  tiansveise  bands  cross  its  interior.  Besides 
the  inferior  longitudinal  sinus,  the  venae  Oaleni,  c,  and  the 
superior  veins  of  the  cerebellum,  open  into  it. 

The  lateral  sinuses^  fig.  154,  f;  fig.  155,  A,  (sinus  late- 
rales  ;  s.  transversi,)  are  of  considerable  size.  Their  direction 
conforms  to  that  of  the  groove  marked  along  the  inner  surfiioe  of 
the  occipital  and  other  bones,  from  opposite  the  internal  occipital 
protuberance  to  the  foramen  lacerum  posterius.  The  sinus  of 
the  right  side  is  usually  larger  than  that  of  the  left ;  both  com- 
mence at  the  torcular  Herophili,  and  terminate  at  the  outlet  just 
noticed,  where  they  are  continuous  with  the  jugular  veins. 
The  lateral  sinuses  receive  the  blood  transmitted  from  both  the 
longitudinal  sinuses,  from  the  straight  and  occipital  sinuses,  and 
also  that  from  the  veins  upon  the  sides  and  base  of  the  brain, 
from  those  on  the  under  surbce  of  the  cerebellum,  and  from 
some  of  the  veins  of  the  diploe.     The  petrosal  sinuses  also  join 
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the  lateral  sinus  on  each  side ;  and  two  emissary  veins  connect 
these  with  the  veins  at  the  back  of  the  head  and  neck. 

The  posterior   occipital  sintiSy   fig.  154,  g;  fig.   155,  g.  Posterior 
(sinus  occipitalis  posterior,)  is  sometimes  a  single  canal ,  not  un-  ®!^*P'^^ 
frequently  double,  as  if  composed  of  two  compartments.     It  lies  one  or  two. 
along  the  attached  border  of  the  falx  cerebelli,  extending  from 
the  posterior  margin  of  the  foramen  magnum  to  the  confluence 
of  the  sinuses.      It  communicates  in  front  with  the  posterior 
spinal  plexuses  of  veins. 

The  sinuses  placed  at  the  base  of  the  skull  are  as  follows, 
taking  them  in  their  order  from  before  backwards  : 

The  circular  stnus^  fig.  155,  a  (sinus  circularis, — Ridley).  Circular 
— The  name  expresses  its  form  ;  its  position  is  round  the  mar-  """"" 
gin  of  the  pituitary  fossa.  It  is  not  always  a  complete  ring,  as 
it  represents  sometimes  a  semicircle,  placed  usually  before  the 
gland,  sometimes  behind  it.  This  small  sinus  receives  the 
blood  from  the  minute  veins  of  the  pituitary  body.  It  commu- 
nicates at  each  side  with  the  cavernous  sinus. 

The  cavernous  sinuses ^  fig.  155,  &,  two  in  number,  are  placed  Cayemoat 
one  on  each  side  of  the  body  of  the  sphenoid  bone.     They  are  **"""• 
of  a  very  irregular  form,  but  of  considerable  size.      Each  re- 
ceives the  ophthalmic  vein  at  its  fore  part,  and  communicates 
internally  with   the  circular  sinus,  and  posteriorly  with  the  pe- 
trosal sinuses.     The  dura  mater  at  the  side  of  the  body  of  the 
sphenoid  bone  divides  into  two  layers ;  one  of  these  rests  on  the 
bone,  whilst  the  other  is  stretched  from    the  margin  of  the 
sphenoidal  fissure  backwards,  to  the   upper  border  of  the  pe- 
trous portion   of  the  temporal  bone ;  so  that  the  two  layers 
leave  an  interval  between  them,  constituting  the  sinus.     The 
membrane  which   lines   the   ophthalmic  vein  and  the  circular 
sinus,  passes  into  the  cavity  now  under  consideration ;    it  is 
intimately  connected  with  that  layer  of  the  dura  mater  which  each 
forms  the  inner  wall  of  the  sinus,  but  is  separated  from  the  carotid 
outer  wall  by  an  interval  in  which  are  found  the  carotid  artery,  artery; 
with  the  third,  fourth,  ophthalmic  division  of  the  fifth,  and  the  ■*^«™^ 
sixth  nerves. 

The  upper  petrosal  sinus^  fig.  154,  h ;  fig.  155,  d,  is  a  nar-  Upper 
row  venous  canal,  running  along  the  upper  margin  of  the  pe-  J^^^^^j^ 
trous  part  of  the  temporal  bone.    Commencing  at  the  back  part  of 
the  cavernous  sinus,  it  is  directed  outwards  and  backwards  in  the 
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attachol  margin  of  the  l«DU>rium  cerebclli ;  utd  descending  a 
little,  ends  in  the  lateral  einos,  where  it  lies  upon  the  temporal 

*""*■■  ,    .  Fig.lM. 

Lo"T  The  hver  petrosal  «■«*, 

^^  H-  154,  I  .■  fig.  155,  (,  larger 
than  the  preceding  sinus,  is 
Ttxj  neai  that  sinos  at  its  an- 
terior end ;  bat  is  afterwards 
lower  down,  and  to  it£  inner 
side.  Commencing  at  the 
caTerooos  sinofi,  the  lower  pe- 
trosal sinns  passes  downwards 
and  backwards  very  near  it, 
taking  the  direction  of  the 
inferior  margin  of  the  petrons 
bone,  between  it  and  the  ba- 
silar process  of  the  occipital 
bone.  It  opens  into  the  latent 

nntts  near  its  termination,  or  into  the  internal  jognlar  vein. 
Anierior  The  anterior  occipital  or  traiuverae  tintu,  6g.  155,  _/*  (sinns 

^„^  basilaris) This  is  placed  at  the  fore  part  of  the  basilar  process 

of  the  occipital  bone,  and  is  rather  a  plexns  of  veins  than  a  sinns, 
which  reaches  transverselj,  so  as  to  establish  a  communication 
between  the  inferior  petrosal  and  the  cavernous  sinuses. 

OPHTHALMIC  TEIN. 

OphUubnk       The  Ophthalmic  vein,  fig.  165i  c,  uaj  be  described  in  con- 
nexion with  the  veins  of  the  craninm  as  it  opens  into  the  cavern- 
ous sinus.     Its  branches  are  distributed  in  the  different  struc- 
tures contained  within  the  orbit,  in  company  with  the  Waoches 
of  the  ophthalmic  aiter;.     Some  small  ramifications  arise  from 
amumin^     the  evclids,  whilst  others  communicate  with  the  angular  branch 
'^^j^        of  the  fecial   vein  ;    those  which  accompany    the  supra-orbital 
T«n.  artery  have  similar  connexions  with  the  veins  upon  the  forehead. 

All  these  branches,  together  with  others  arising  from  the  lachry- 
mal gland,  from  the  different  muscles,  from  the  ethmoidal  cells, 
those  from  the  globe  of  the  eye  itself,  all  named  according  to 
the  arterial  branches  which  they  accompany,  join  to  form  a 
short    single    trunk,  which    leaves    the    orbit   by   the    innei 
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part  of  the  spenoidal  fissure,  and  terminates  in  the  cavernous 
sinus. 

VEINS  OF  THE  DIPLOE. 

The  veins  of  the  cranial  bones,  veins  of  the  diploe^  are  only  Veins  of 
to  be  seen  after  the  pericranium  is  detached,  and  the  external  \[^^ 
table  of  the  skull  carefully  removed  by  aid  of  a  file.     Lodged  «^*  ^» 
in  proper  canals  hollowed  in  the  substance  of  the  bones^  their  bones, 
branches  form  an  irregular  network,  from  which  a  few  larger 
vessels  issue.     These  are  durected  downwards  at  different  parts 
of  the  cranium,  and  terminate,  partly  in  the  veins  on  the  outer 
surface  of  the  bones,  and  partly  in  the  lateral  sinuses,  or  the 
posterior  occipital  sinuses.     Amongst  them  may  be  recognised 
generally,  sl  frontal  vein  of  the  diploe  ;  two  temporal^  one  an- 
terior ramifying  in  the  frontal  bone,  and  one  posterior  chiefly 
coming  from  the  parietal  bone;  and  lastly,  the  largest  vein  of 
the  diploe,  that  ramifying  in  the  occipital  bone. 

OF  THE  VEINS  WHICH  FORM  THE  LOWER  VENA  CAVA. 

The  branches  which  unite  to  form  the  lower  vena  cava  return  7*™,?^, 
the  blood  from  the  lower  limbs,  and  from  the   viscera  of  the 
pelvis  and  abdomen. 

The  veins  of  the  lower  limb,  as  in  other  parts  of  the  body,  ?i^<Jed 

.  «  ,  IDtO  two 

are  divisible  into  two  sets,  of  which  one  is  deeply-seated,  whilst  sets. 

the  other  runs  between  the  common  integument  and  the  fascia. 

All  the  veins  of  the  lower  limb,  as  high  as  the  femoral  venous 

trunk,  are  provided  with  valves,  and  they  are  said  to  be  more 

numerous  than  in  the  veins  of  the  upper  limb.     The  deep  veins  Valves. 

have  more  valves  than  the  subcutaneous  set ;  and  each  branch  Subcu- 
taneous 

has  two  valves  placed  to  guard  its  entrance  into  a  larger  trunk,  veins. 
Immediately  beneath  the  integument  on  the  dorsum  of  the 
foot  there  exists  a  network  of  small  veins,  from  which  issue 
two  principal  trunks  (saphenous),  which  are  named,  from  their 
relative  position,  internal  and  external,  or,  firom  their  relative 
length,  the  long  and  short. 

The  long  or  internal  saphenous  vein,  fig.  156,  extends  from   Long 
the  ankle  to  within  an  inch  and  a  half  of  Poupart's  ligament ;    ^in?"""' 
in  this  course  it  lies  between  the  integument  and  the  fascia. 
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Taking  rise  firom  the  plexus  of  veins  on  ^'S*  1^^- 

the  dorsum  of  the  foot,  it  passes  upwards 
in  front  of  the  inner  ankle,  and  thence 
along  the  corresponding  border  of  the 
tibia,  accompanied  by  the  internal  saphe- 
nous nerye.  At  the  knee,  the  vein  in- 
clines a  little  backwards,  as  it  passes  by 
the  inner  condyle ;  after  which  it  ascends 
along  the  inner  and  fore  part  of  the 
thigh,  and  terminates  in  the  femoral  vein, 
after  passing  through  an  aperture,  1,  in 
the  &scia  lata,  which,  from  this  circum- 
stance, has  been  termed  the  saphenous 
opening.  It  is  joined  in  this  long  course 
by  numerous  cutaneous  branches,  and 
near  its  termination  receives  the  super- 
Jicial  epigastricya;  external  pudic^  b  ;  \\ 
and  superficial  circumflex  iliac  vetiu,  c  ; 
the  former  passing  down  from  the  ab- 
domen between  the  layers  of  the  super- 
ficial fiiscia,  the  latter  from  the  groin  and 
pubes.  This  long  vein  has  a  variable 
number  of  valves.  Sometimes  six  sets 
have  been  counted.  In  other  cases  only 
four,  or  even  two.  There  are  more  in  its 
course  through  the  thigh  than  in  the  leg. 

The  external  or  short  saphenous  vein 
proceeds  from  branches,  d,  whidi  arise 
along  the  outer  side  of  the  dorsum  of 
the  foot,  and  passes  behind  the  outer 
ankle,  gradually  inclining  backwards  to  ^ 

the  tendo  Achillis.  Passing  along  the 
border  of  the  tendon,  it  gets  on  the 
belly  of  the  gastrocnemius  muscle,  fig. 
157,  on  which  it  ascends,  accompanied 
by  the  external  saphenous  nerve;  with 
the  nerve  it  runs  between  the  heads  of 
the  gastrocnemius,  and  pours  its  contents  into  the  popliteal  vein. 

The  deep  veins  of  the  lower  limb  accompany  the  arteries 
and  their  branches,  following  exactly  their  distribution.     Those 
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Fig.  167. 


below  the  knee  being  for  the  most  part  disposed  in  pairs,  and 
presenting  the  disposition  described  in  the  corresponding  veins 

of  the  upper  limb,  are   named  the  vena 
comitea  of  the  vessels  with  which  they  are 
associated.      The  venee  comites  of  the  arte- 
ries of  the  leg,  namely,  the  anterior  and 
posterior  tibial  veins  (the  latter  having  pre-  Tibial, 
viously  received  the  peroneal)^  unite  near  the  peroneal. 
lower  border  of  the  popliteus  muscle,  and 
form  by  their  junction  the  popliteal  vein. 
The  valves  of  the  deep  veins  of  the  leg  are  Vai?es. 
very  numerous, — ten  or  twelve  sets  being 
sometimes  found  between  the  heel  and  the 
knee. 

The  popliteal  vein^  thus  formed,  receives  Popliteal. 
branches  corresponding  with  the  articular  and 
muscular  arteries ;  but  its  chief  branch  is  the 
external  saphenous  vein.  In  its  course 
through  the  ham,  the  popliteal  vein  is 
placed  behind  and  to  the  outer  side  of  the 
artery,  that  is  to  say,  between  it  and  the 
nerve.  Thus  situated,  it  passes  up  through 
the  aperture  in  the  adductor  magnus,  and 
becomes  continuous  with  the  femoral  vein. 

The  union  of  the  veins  which  form  the  popliteal  is  often  delayed,  and  the 
lower  part  of  the  artery  is  accompanied  by  two  veins.  This  arrangement  in 
some  rare  cases  extends  to  the  entire  length  of  the  artery.  [^'  The  Arteries,*' 
&c.,  plate  80,  fig.  2.] 

FEMORAL  VEIN. 


The  femoral  vein,  fig.  153,  ^,  extends,  like  the  artery  which  Femoral 
it  accompanies,  through  the  upper  two-thirds  of  the  thigh.  ^®*"» 
Placed  at  first  behind  that  vessel,  it  gradually  inclines  inwards 
and  forwards,  so  that  on  reaching  Poupart^s  ligament  (where  it 
terminates  in  the  iliac  vein)  it  lies  on  the  inner  side,  and  on 
the  same  plane  as  the  artery,  being  separated  from  it  only  by 
a  slight  partition  which  passes  from  before  backwards,  across  the 
membranous  sheath  investing  them  both.  In  the  lower  part 
of  its  course,  the  vein  receives  all  the  venous  branches  which 
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▼alv«; 


accompany  the  nmifications  of  the  arteries.  In  the  upper 
part,  the  deep  femoral  vein  opens  into  it,  having  first  received 
a]l  the  branches  from  moscles  supplied  by  the  deep  femoral 
artery.  Near  its  termination  the  femoral  vein  is  joined  by  the 
internal  saphenous  vein,  fig.  153,  t. 

The  femonl  rein  occasionally  pursues  a  different  coarse  fivm  the  artery 
along  the  thi^fa.  Extending^  upwards  from  the  popliteal  space,  the  vein  in 
such  cases  perforates  the  adductor  magnus  above  the  ordinary  position,  and 
joining  with  the  deep  femoral  vein  first  ap]»oaches  the  femoral  artery  at  the 
groin.  ['*  The  Arteries,"  &c.  plate  60,  fig.  3.]  The  same  rein  is  now  and 
then  double  in  a  small  part,  or  more  rarely  in  almost  its  whole  length. 
[Ibid,  plate  75.] 

EXTEBXAL   ILUC   VEIN. 
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The  Femoral  vein,  placed  at  the  inner  side  of  the  artery, 
enters  the  abdomen  beneath  Ponpart'*s  ligament,  and  assumes  the 
name  of  external  iliac  vein,  fig.  153,  /.  This  vessel,  lying  at 
first  on  the  inner  side,  and  on  the  same  plane  with  the  exter- 
nal iliac  artery,  gradnally  inclines  somewhat  behind  it  in  ap- 
proaching the  sacro- iliac  junction,  where  it  joins  the  internal 
iliac  vein,  to  form  the  common  iliac  vein.  Near  its  com- 
mencement at  Poupart^s  ligament,  the  external  fliac  vein  receives 
the  circumflex  iliac  and  epigastric  veins.  It  is  not  provided 
with  valves. 


Internal 
iliac  vein; 


its 
branches; 


INTERNAL   ILUC  VEIN. 

The  iniemal  iliac  vein,  fig.  153,  mi. — ^All  the  branches  of  the 
internal  iliac  artery  are  accompanied  by  veins,  except  the  umbilical, 
whose  corresponding  vein  passes  in  the  fcetns  upwards  to  the 
liver :  these  several  veins  give  rise  to  the  internal  iliac  The 
vessel  thus  formed  lies  behind  the  corresponding  artery  in  firont 
of  the  sacro-iliac  junction,  and,  after  a  very  short  course  up- 
wards to  the  margin  of  the  pelvis,  joins  with  the  external  iliac 
vein  to  form  the  common  iliac.  It  returns  the  blood  from  the 
oigans  contained  within  the  pelvis,  and  from  the  large  mass  of 
muscles  which  occupy  its  outer  surfiue.  The  branches  of  this 
vein  follow  the  course  of  the  arteries  derived  from  the  internal 
iliac  artery,  and,  being  renuirkable  for  their  size  and  their 
frequent  anastomoses  one  with  the  other,  they  have  been  de- 
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scribed  as  formiDg  a  series  of  plexuses,  severally  named  from  the 
organs  on  vhich  such  interlacement  occurs:  thus  the  vesical, 
hsemorrhoidal,  and  uterine  plexuses,  are  not  unfrequently  men- 
tioned.    No  valves  are  found  in  the  internal  iliac  vein,  but  its  no  yalyes. 
branches  are  provided  with  them. 

The  dorsal  vein  of  the  penisj  a  vessel  of  considerable  size,  Donal 
requires  a  special  notice.  Commencing  by  a  series  of  branches  ^^\^^ 
which  issue  from  the  glans  penis,  we  find  in  the  first  instance  two, 
one  at  each  side  of  the  middle  line,  in  the  dorsal  groove  of  the 
penis ;  they  receive  branches  from  the  corpus  cavemosum,  and 
some  superficial  veins  which  accompany  the  external  pudic  arte- 
ries. Proceeding  backwards,  they  unite  and  form  a  short  trunk 
which  enters  the  pelvis  beneath  the  subpubic  ligament.  Here 
it  divides  into  two  branches,  which  are  directed  obliquely  down- 
wards over  the  prostate  and  neck  of  the  bladder,  where  they 
anastomose  with  branches  of  the  vesical  veins,  forming  a  sort  of 
plexus^  and  finally  open  into  the  internal  iliac  vein. 

COMMON   ILIAC   VEIN. 

Each  common  iliac  vein,  formed  by  the  confluence  of  the  ex-  Common 
temal  and  internal  iliac  veins,  passes  upwards ;  and  the  vein  of  ^      ^^*" ' 
the  left  side  inclines  towards  the  corresponding  vessel  of  the 
opposite  side.     Near  the  junction  of  the  fourth  with  the  fifth 
lumbar  vertebra,  a  little  to  the  right  of  the  middle  line,  the  two 
common  iliac  veins  unite  to  form  the  lower  or  ascending  vena 
cava.     The  right  vein  is  shorter  than  the  left,  and  is  nearly 
vertical  in  its  direction.     The  right  vein  is  placed  behind,  and 
then  to  the  outer  side  of  its  artery ;  whilst  the  left  vein  is  to 
the  inner  side  of  the   left   common  iliac  artery.     Both   pass 
behind  the  right  common  iliac  artery. — These  veins  are  destitute  no  Talvcs. 
of  valves. 

LOWER  VENA  CAVA. 

The  lower  vena  cava  (vena  cava  inferior,  ascendens),  fig.  158,  Lower 
B,  returns  the  residue  of  the  blood  circulated  by  the  abdominal 
aorta.     It  commences  at  the  junction  of  the  two  common  iliac 
veins  on  the  side  of  the  fourth  lumbar  vertebra,  and  thence 
ascends  along  the  right  side  of  the  aorta,  as  far  as  the  posterior 
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border  of  the  liver ;  it  there  becomes  lodged  in  a  groove  in  that 
oigan,  after  which  it  inclines  forwards  to  reach  the  opening 
in  the  diaphragm  appropriated  to  it,  and,  having  passed  through 
the  pericardium,  terminates  in  the  right  auricle  of  the  heart.  It 
has  one  large  valve  at  its  entrance  into  the  auricle,  named  the 
valve  of  Eustachius.  In  its  course  it  receives  the  lumbar  and 
renal  veins;  also  the  spermatic,  capsular,  and  phrenic  veins; 
and,  finally,  the  hepatic  veins,  which,  through  the  medium  of 
the  portal  system,  return  the  blood  curculated  through  the  chylo« 
poictic  viscera. 

The  lower  vena  cava  presents  some  occasional  deviations  from  its  ordinary 
condition,  which  may  be  briefly  noticed. 

Thus,  in  the  lower  part  of  its  courBe,  it  is  sometimes  placed  to  the 
left  side  of  the  aorta,  and,  after  receiving  the  left  renal  vein,  resumes  its  or* 
diuary  position  by  crossing  over  the  great  Artery  [^'  The  Arteries,"  &c.  plate 
58,  fig.  2].  Lefl8  frequently,  the  vena  cava  is  placed  altogether  on  the  left 
side,  and  is  continued  upwards  to  the  heart,  without  any  change  in  its  direc- 
tion ;  the  thoracic  and  abdominal  viscera  being,  in  such  cases,  transposed,  as 
well  OS  the  great  vessels  [fig.  3]. 

In  another  class  of  cases,  more  numerous  than  those  just  mentioned,  the 
left  common  iliac  vein,  instead  of  joining  the  right  in  its  usual  position,  is 
connected  with  it  only  by  a  small  branch,  and  then  ascends  on  the  left  side 
of  the  aorta.  After  receiving  the  left  renal  vein,  it  crosses  over  the  aorta, 
and  terminates  by  uniting  with  the  common  iliac  vein  of  the  right  side.  In 
these  cases,  the  vena  cava  inferior  can  be  said  to  exist  only  at  the  upper 
part  of  the  abdomen,  and  below  this  point  there  is  a  vein  on  each  side  of  the 
aorta  [^.  4]. 

Lastly,  the  lower  vena  cava,  instead  of  ending  in  the  right  auricle  of  the 
heart,  has  been  seen  to  join  with  the  azygos  vein,  which  is  then  very  large  ; 
so  that  the  blood  from  the  lower,  as  well  as  from  the  upper  part  of  the  body, 
enters  the  heart  through  the  upper  vena  cava.  In  this  case,  the  hepatic 
veins  do  not  join  the  lower  cava,  but  end  at  once  in  the  right  auricle,  at  the 
usual  place  of  termination  of  the  great  vein  [plate  5,  fig.  6] 

The  middle  sacral  vein,  fig.  158,  n,  taking  its  course  upwards 
on  the  front  of  the  sacrum,  opens  into  the  commencement  of  the 
vena  cava,  or  more  usually  into  the  left  common  iliac  vein. 

The  lumbar  veins,  fig.  158,  o,  commence  by  small  dorsal 
branches  in  the  muscles  of  the  back,  and  by  others  from  the  walls 
of-  the  abdomen,  where  they  communicate  with  the  epigastric 
and  other  veins  in  the  neighbourhood.  Having  reached  the 
spine,  they  receive  branches  from  the  spinal  plexuses :  they  pro- 
ceed forward  upon  the  bodies  of  the  vertebrae,  behind  the  psoas 
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muscle,  those  on  the  left  side  passing  behind  the  aorta,  and  ter- 
minate in  the  back  of  the  vena  cava.  Some  of  these  veins  are 
frequently  found  to  unite  into  a  single  trunk  before  their  termi- 
nation. 

The  lumbar  veins  of  the  same  side  communicate  with  each  Ascending 
other  by  branches  which  cross  in  front  of  the  transverse  processes. 
One  branch  is  not  unfrequently  met  with,  called  the  ascending 
lumbar  vein,  which  connects  more  or  less  completely  the  com- 
mon iliac  vein,  the  ilio-lumbar  and  lumbar  veins,  and  the  azygos 
vein. 

The  spermatic  veins,  fig.  153,  />,  9,  proceeding  upwards  from  Spennatic 
the  testicle,  and  forming  one  of  the  constituents  of  the  spermatic 
cord,  enter  the  abdomen,  and  ascend  on  the  psoas  muscles,  be- 
hind the  peritonaeum.  Below  the  abdominal  ring  the  veins  are 
numerous,  branched  and  convoluted  ;  they  form  a  plexus,  named 
the  spermatic  plexus  (plexus  pampiniformis)  ;  they  have  valves, 
but  still  may  be  injected  from  above  downwards.  These 
branches  gradually  unite,  and  form  a  single  vessel,  which  opens 
on  the  right  side  into  the  lower  vena  cava,  and  on  the  left  into 
the  renal  vein.  The  spermatic  veins  sometimes  bifiircate  before 
their  termination,  each  division  opening  separately ;  in  this  case, 
the  veins  of  the  right  side  may  be  found  communicating  with 
the  vena  cava  and  the  renal  vein.  In  the  female,  the  ovarian  Ovarian 
veins  have  the  same  general  course  as  the  ovarian  arteries  ;  they  ^®*"** 
form  a  plexus  near  the  ovary  (ovarian  or  pampiniform  plexus)  in 
the  broad  ligament,  and  communicate  with  the  uterine  plexus. 

Valves  exist  in  the  spermatic  veins  in  man  (Monro)  ;  and,  in   Valres. 
exceptional  cases,  they  have  been  also  seen  in  the  ovarian  veins 
(Theile). 

The  renal  or  emulgent  veins,  fig.  158,  r,  are  short,  but  of  Renal  or 
very  considerable  size.      That  of  the  left  side  is  longer  than  the  ®™  ^^^ 
right,  and  passes  generally  in  front  of  the  aorta.      They  join 
the  vena  cava  at  nearly  a  right  angle.     The  renal  veins  usually 
receive  branches  from  the  suprarenal  capsules ;  the  left  has  also 
opening  into  it  the  spermatic  vein  of  the  same  side. 

The  capsular  or  suprarenal  veins,  fig.  158,  s^  though  small,  Capsular. 
are,  proportionately  to  the  organs  from  which  they  arise,  of  consi- 
derable size.     On  the  right  side  they  usually  end  in  the  vena 
cava,  and  on  the  left  in  the  renal  or  phrenic  vein. 

The  phrenic  veins  follow  exactly  the  course  of  the  arteries  Phrenic, 
supplied  to  the  diaphragm  by  the  abdominal  aorta. 
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In  the  adult,  as  well  as  in  the  foetus,  the  veins  of  the  liver 
present  peculiarities  which  distinguish  them  ftom  the  rest  of  the 
venous  system  ;  for  in  this  organ  a  large  venous  trunk,  perform- 
ing, as  it  were,  the  function  of  an  artery,  conveys  materials  from 
which,  at  least  in  great  part,  the  peculiar  secretion  of  the  organ 
is  elaborated.  The  portal  vein  (vena  port®),  for  so  is  this  laige 
venous  trunk  named,  has  been  so  called  firom  its  entering 
the  liver  at  its  transverse  fissure,  which  was  likened  to  a  gate- 
way, the  small  lobes  placed  before  and  behind  it  representing 
its  pillars.  The  portal  vein  is  thus  fonned :  the  veins  from  all 
the  chylopoietic  viscera  unite  into  two  principal  trunks,  named 
the  splenic  and  superior  mesenteric  veins ;  from  the  junction  of 
these  two  veins  results  the  vena  port».  Having  reached  the 
liver,  the  portal  vein  again  divides  and  ramifies  in  the  substance  of 
that  gland,  so  that  it  may  be  said  to  have  two  sets  of  branches : 
one,  branches  of  commencement  in  the  intestines,  and  the 
other,  branches  of  termination  in  the  liver ;  both  being  connected 
by  an  intermediate  trunk.  Both  kinds  of  branches  are  in  all 
cases  single,  and  destitute  of  valves.  The  entire  system  of  these 
veins,  from  the  intestines  to  the  liver,  is  named  the  portal 
system.  / 

The  splenic  vein,  fig.  158,  i,  is  a  vessel  of  very  considerable 
size,  for  it  returns  the  blood  not  only  from  the  spleen,  but  also 
from  the  pancreas,  the  duodenum,  the  greater  part  of  the  stomach 
and  omentum,  the  descending  colon,  and  part  of  the  rectum.  It 
commences  by  five  or  six  branches,  which  issue  separately  fron^ 
the  fissure  of  the  spleen,  but  soon  join  to  form  a  single  vessel. 
It  is  directed  from  left  to  right,  embedded  in  the  substance  of 
the  pancreas,  in  company  with  the  splenic  artery,  beneath  which 
it  is  placed.  On  reaching  the  front  of  the  spine  it  joins  the  su- 
perior mesenteric  vein,  nearly  at  a  right  angle.  It  receives 
gastric  branches  (vasa  brevia)  from  the  left  extremity  of  the 
stomach,  the  left  gastro-epiploic  vein,  c,  some  pancreatic  and 
duodenal  branches,  and  also  the  two  following  veins,  which  re- 
quire a  more  detailed  notice : 

The  branches  of  the  inferior  mesenteric  vein,  fig.  158,  d,  cor- 
respond with  the  ramifications  of  the  artery  of  ihh  same  name. 


MESENTEBIC   VEIN. 
Fig.  166. 


They  commence  behind  and  at  the  sides  of  the  rectum,  from 
which  they  ascend  and  unite  into  a  single  vessel,  near  the  sig- 
moid flexure  of  the  colon.  From  this  point  the  vein  passes  up- 
wards and  inwards  along  the  lumbar  region,  behind  the  perito- 
neum, crossing  between  the  transverse  mesocolon  and  the  spine ; 
gomelimes  it  lies  farther  to  the  left,  but  in  either  case  it  passes 
beneath  and  behind  the  pancreas,  so  as  to  reach  the  splenic  veinj 
in  which  it  terminates. 

The  coronary  vein  of  the  stomach  lies   parallel   with   the  Cwouaiy 
artery  of  the  same  name.      Its  size  is  inconsiderable,  and  its  ][^^, 
direction  transverse  firom  the  cardiac  to  the  pyloric  end  of  the 
stomach,  along  the  lesser  curvature.     On  reaching  the  latter 
point  it  turns  downwards,  and  opens  into  the  splenic  vein,  or  in 
some  instances  into  the  trunk  of  the  vena  porta;. 

The  superior  mesenteric  vein,  fig.  158,  e,  lies  to  the  right  Superior 
side,  and  somewhat  in  front  of  the  artery  of  the  same  nai 
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The  distribution  of  its  branches  corresponds  with  that  of  the 
superior  mesenteric  artery,  and  it  returns  the  blood  from  the 
several  parts  supplied  by  that  Tessel,  viz.  from  the  small  intes- 
tine, and  from  the  ascending  and  transverse  parts  of  the  colon. 
The  trunk  formed  by  the  union  of  its  several  branches  inclines 
upwards  and  to  the  right  side,  passing  in  front  of  the  duo- 
denum and  behind  the  pancreas,  where  it  joins  with  the  splenic 
vein. 

PORTAL  VEIN:  VENA  PORT^. 
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The  trunk  of  the  portal  oetn,  fig.  158,  a,  commencing  at 
the  junction  of  the  splenic  and  mesenteric  veins,  passes  upwards, 
forwards,  and  a  little  to  the  right,  to  reach  the  transverse  fissure 
of  the  liver,  being  about  three  inches  in  length.  It  is  placed 
close  behind,  and  between  the  hepatic  artery  and  the  hepatic 
ducts.  It  Lb  surrounded  by  the  filaments  of  the  hepatic  plexus 
of  nerves,  together  with  numerous  lymphatics.  >^A11  these  are 
embedded  in  loose  cellular  tissue,  and  encloseo^ithin  the 
layers  of  the  gastro-hepatic  omentum.  Within  the  ^t^nsverse 
fissure  it  is  somewhat  enlarged,  and  is  there  named  sintiM,  of  the 
portal  vein.  Near  the  right  end  of  the  transverse  fissure,  the 
vena  port®  divides  into  two  branches.  That  of  the  right  «ide 
enters  directly  the  substance  of  the  corresponding  lobe  of  the 
liver,  and  spreads  out  into  branches,  each  of  which  is  accompa- 
nied by  a  branch  of  the  hepatic  artery  and  of  the  hepatic  duct. 
The  left  branch,  which  is  smaller,  but  necessarily  longer,  passes 
across  to  gain  the  left  end  of  the  transverse  fissure,  where  it 
enters  the  liver  and  ramifies  like  the  preceding  branch.  The 
blood  conveyed  to  the  liver  by  the  branches  of  the  portal  vein 
is  collected  again  and  returned  into  the  current  of  the  circula- 
tion by  the  hepatic  veins. 

The  hepatic  veins,  fig.  158,  f,  commence  in  the  capillary  ter* 
niinations  of  the  vena  ports.  Their  branches  gradually  unite 
and  become  large  as  they  pass  backwards  and  upwards,  towards 
the  back  part  of  the  liver,  where  the  lower  vena  cava  passes  in 
a  groove  behind  that  organ.  At  this  point  thej^  all  end  in  the 
vena  cava,  passing  obliquely  into  that  vein.  There  aop  usually 
three  sets  of  hepatic  veins  proceeding  to  this  common  point ; 
those  from  the  right  and  left  lobes  being  oblique  in  their  direc- 
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tion,  those  from  the  middle  of  the  liver  and  the  lobule  of  Spi- 
gelius  having  an  intennediate  position  and  course. 

The  hepatic  veins  run  singly,  and  have  no  companion  arte-  single ; 
ries.     The  branches  of  the  hepatic  arteries  ramify  in  the  liver  no  artery; 
along  with  the  portal  veins.     The  hepatic  veins  have  no  valves ;  no  valves. 
but,  owing  to  their  oblique  entrance  into  the  vena  cava,  a  semi- 
lunar fold  is  seen  at  the  lower  border  of  the  orifice  of  each  vein. 

The  hepatic  veins  sometimes,  though  rarely,  enter  at  once  into  the  auricle 
of  the  heart — the  vena  cava  inferior,  in  these  cases,  joining  the  azygos  vein 
[plate  5,  fig.  6]. 

In  a  remarkahle  case,  observed  by  Rothe,*  one  of  the  hepatic  veins  ended, 
not  in  the  lower  cava,  nor  in  the  right  auricle,  but  in  the  right  ventricle  of 
the  heart,  its  orifice  being  guarded  by  valves. 

VEINS  OF  THE  HEART. 

The  veins  of  the  heart  (cardiac  veins)  are  recognised  as  four  Names; 
in  number,  and  named  according  to  their  relative  size.     They  are 
all  single  veins,  and  have  no  valves  in  their  course.  no  valves. 

The  great  cardiac  vein   (vena  cordis  magna)  is  a  vessel  of  oreat 
considerable  size,  and  from  the  way  in  which  it  coils  round  the  ca^»c 

^  ,  vein. 

left  side  of  the  base  of  the  heart,  or  rather  of  the  ventricle,  it 
may  be  named  ^^  coronary.^'  Its  chief  branch  runs  along  the 
groove  upon  the  fore  part  of  the  heart,  corresponding  with  the 
septum  of  the  ventricles.  Commencing  at  the  apex  of  the 
heart,  it  gradually  increases  in  size  as  it  approaches  the  base  of 
the  ventricles,  and  then  inclining  backwards  and  to  the  left  side, 
runs  in  the  groove  between  the  left  auricle  and  ventricle,  and 
prolonging  its  course  a  few  lines  beyond  this  groove,  opens  into 
the  right  auricle,  close  to  the  inter-auricular  septum.  In  this 
course  it  receives  branches  from  the  ventricles,  especially  from 
the  left,  and  also  from  the  left  auricle ;  and  when  it  passes  by 
the  thick  margin  of  the  left  ventricle,  it  receives  a  vein  of  some 
size,  which  ascends  to  join  it.  At  the  entrance  of  this  vein 
into  the  auricle,  is  situated  a  semilunar  fold  of  the  lining  mem-  Valve  of 
brane,  or  valve,  named  valvula  Thehesii. 

The  middle  cardiac  vein  (vena  cordis  media).  —  The  term  Middle. 
"  coronary*  cannot  be  applied  to  this  vessel,  as  its  direction  is  **^^ 


vein. 


*  Act.  Acad.  Joseph.  Med.-Chir.  Vindobonensis,  t.  i.  p.  233,  tab.  6.     Vin- 
dobons,  1788. 
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straight,  along  tbe  gioore  between  the  ventricles  npon  the  pos- 
terior surface  of  the  heart.  It  commences  by  small  branches  at 
the  apex  of  the  heart,  which  commonicate  with  those  of  the 
preceding  vein,  then  ascends  to  the  base,  receiving  branches 
from  the  substance  of  both  ventricles,  and  opens  into  the  great 
vein  near  its  termination. 
Small  or  The  smaU  or  anterior  cardiac  veins  (vens  cordis  parvse)  aie 

*^^"°^*       several  small  branches,  which  commence  upon  the  anterior  svlt- 
face  of  the  right   ventricle,  and  pass  upwards  and  outwards, 
opening  separately  into  the  right  auricle,  after  baring  crossed 
over  the  groove  between  it  and  the  ventricle. 
Smallest.  The  smallest  cardiac  veins  (venas  cordis  minimae).  — -  Under 

this  name  are  included  numerous  minute  vessels,  the  orifices  of 
which  are  observable  on  the  inner  surface  of  the  right  auricle. 
From  having  been  noticed  by  an  old  anatomist,  Thebesius, 
these  openings  are  called  foramina  Thehesii.  Some  of  these 
openings  do  not  appear  to  be  mouths  of  veins,  but  only  of 
small  depressions  in  the  wall  of  the  auricle. 
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The  absorbent  vessels  consist  of  the  lacteah^  which,  after  diges-  Abeorb- 
tion,  convey  the  chyle  from  the  alimentary  canal  to  the  thoracic  *****; 
duct,  and  of  the  lymphatics,  which  take  up  the  lymph  from  all  lacteah  and 
the  other  parts  of  the  body,  and  return  it  through  the  thoracic  lympl^atics. 
duct,  or  directly,  into  the  venous  system.     Both  those  vessels 
are  connected  in  their  course  with  lacteal  or  lymphatic  glands. 

The  general  anatomy  of  the  absorbents  having  been  else- 
where detailed,  their  course  and  position  have  now  to  be  de- 
scribed. 

The  lacteals  all  terminate  in  the  thoracic  duct,  a  large  com-  The  Uu^e 
mon  trunk,  which  also  receives  the  lymphatics  from  both  the  twdi^lhe 
lower  limbs,  from  the  cavity  of  the  abdomen  and  its  viscera,  end. 
(except   the  right  lobe  of  the  liver,)  from    the  walls  of  the 
abdomen,   and  from   the   left   side   of  the   thorax,   from   the 
left  lung,  the  left  side  of  the  heart,  and  left  side  of  the  dia- 
phragm, from  the  left  upper  limb,  and  from  the  corresponding 
side  of  the  head  and  neck.     But  the  lymphatic  vessels  which 
arise  from  the  right  upper  limb,  the  right  side  of  the  head  and 
neck,  from  the  right  lung,  and  from  the  corresponding  half  of 
«the   liver  and  diaphragm,  terminate  by  a  short  trunk,  which 
enters  the  place  of  junction  of  the  right  subclavian  and  internal 
jugular  veins.     This  vessel  may  be  called  the  right  lymphatic 
duct;  it  is  commonly  named  the  right  thoracic  duct,  though  no 
part  of  it  lies  within  the  thorax.     Indeed,  the  duct  of  the  left 
side  is  not  exclusively  thoracic ;  for  its  commencement  is  in  the 
abdomen,  and  its  termination  in  the  neck.     The  thoracic  duct, 
the  right  lymphatic  duct,  and  all  the  principal  absorbent  vessels 
are  provided  with  numerous  valves,  owing  to  the  constrictions 
opposite  which,  these  vessels  have  a  varicose  appearance. 

The  lacteals  (vasa  lactea,  chylifera).  —  These  vessels  com-  Lacteals, 
mence  in  the  coats  of  the  intestines,  by  a  very  close  plexus,  and  fj^us  * 
extend  to  the  thoracic  duct,  in  which  they  all  terminate :  they  ▼essels; 
are  derived  in  far  larger  numbers  from  the  small  than  from  the 
large  intestine,    so  that  they  abound  in  the  mesentery,    and 
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particularly  in  that  part  of  it  which  corresponds  with  the  jeju- 
num and  duodenum.     Two  sets  of  these  absorbing  vessels  are 
found  along  the  tube  of  the  intestine,  having  different  positions 
and  directions.     Some  of  them,  for  example  those  nearer  to  the 
outer  surface  of  the  intestine^  run  longitudinally  in  the  course  of 
the  canal,  lying  beneath  its  peritoneal  coat ;  whilst  others,  placed 
more  deeply  between  the   muscular  and  mucous  coats,  course 
transversely  around  the  intestine,  and  are  directed  thence  with 
the  arteries  and  veins,  along  the  mesentery,  enclosed  within  the 
derived        folds  of  the  peritoneum.      It  was  at  one  time  supposed  that 
hueetinw    ^^®  moTB  Superficial  absorbents  of  the  intestine  were  lympha^ 
tics,  and  that  the  others  only  were  lacteals ;  but  such  a  dis- 
tinction cannot  be  made  between  them,  and  they  freely  com- 
(;appy.  municate  and  anastomose  together.     *'  The  lacteals  (says  Cniik- 

lymph  as      shank)  absorb  chyle  when  it  is  presented  to  them;  and  at  other 
chyle.  times  they  absorb  other  fluids.^'  *     The  lacteals,  having  entered 

the  mesentery,  take  the  course  of  the  blood-vessels,  and  pass 
througL  the  numerous  lymphatic  glands  (mesenteric  glands) 
Meaenteric  which  exist  within  these  peritoneal  folds.  The  mesenteric  glands 
glands  very  vary  in  number  from  a  hundred  and  thirty  to  a  hundred  and 
fifty;  and  in  the  healthy  state  are  seldom  larger  than  an  almond. 
They  are  most  numerous  in  that  part  of  the  mesentery  which 
corresponds  with  the  jejunum ;  and  they  seldom  occur  nearer 
to  the  attached  border  of  the  intestine  than  two  inches.  They 
are  the  seat  of  unhealthy  deposits  in  mesenteric  disease.  Small 
glands  are  also  disseminated  irregularly  between  the  folds  of  the 
peritoneum  connected  with  the  large  intestine,  but  they  are  not 
numerous  in  that  situation. 

Having  passed  through  these  glands,  the  lacteals  gradually 
unite  as  they  approach  the  attached  border  of  the  mesentery, 
two  or  three  perhaps  joining  into  one ;  and   so  they  become 
diminished  in  number,  until  at  length,  near  the  root  of  the 
superior  mesenteric  artery,  only  two  or  three  trunks  remain, 
which  end  in  the  thoracic  duct.      Sometimes,  however,  six  or 
seven  of  these   vessels   open  separately  into   the  commence- 
All  lacteals   ^®^^  ^^  ^^®  duct.     In  this  way,  the  lacteals  firom  the  whole  of 
end  in         the  Small  intestine,  from  the  csecum,  and  from  the  ascending 
duciT^"'        and  transverse  parts  of  the  colon,  terminate ;  those  from  the  de- 
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scending  colon  and  its  sigmoid  flexure  usually  join  some  of  the 
lumbar  lymphatics,  or  turn  upwards  and  open  by  a  separate 
trunk  into  the  lower  end  of  the  thoracic  duct. 

To  the  same  point,  viz.  the  lower  end  of  the  thoracic  duct,  and  also 
may  be  traced,  from  below  upwards,  the  lymphatic  vessels  from  ofj^^^^ 
the  lower  limbs ;    so   that  the  thoracic  duct  may  be  said  to  part  of 
commence  at  the  common  point  of  junction  of  these  lymphatics       ^' 
with  the  trunks  of  the  lacteal  vessels. 

THORACIC  DUCT. 

The  thoracic  ductj  fig.  159,  b,  is  from  eighteen  to  twenty  Thoracic 
inches  long  in  the  adult,  and  extends  usually  from  the  second  .^^* 
lumbar  vertebra  to  the  root  of  the  neck.     Its  commencement,  *  .  ®°^' 
however,  is  often  as  low  as  the  third  lumbar  vertebra ;  and  in 
some  cases  as  high  as  the  first  lumbar,  or  even  upon  the  last 
dorsal  vertebra.      Here  there  is  usually  a  dilatation  of  the  duct, 
of  variable  size,  which  is  called  cAyW  rccepfacii/MW  (Pecquet),  Chyli  re- 
fig.  159,  a.     The  thoracic  duct,  at  first,  lies  to  the  left  side  of  p^jtion"™ 
and  behind  the  aorta,  and  is  about  three  lines  in  diameter ;  but  of  duct  in 
as  it  ascends  it  passes  to  the  right  side  of  that  vessel,  getting  ^   ^°*^°' 
into   contact  with    the   right   crus  of  the  diaphragm,  and  so 
reaches  the  thorax,  where  it  is  placed  at  first  upon  the  front  of  in  thorax, 
the  dorsal  vertebrae,  between  the  aorta,  1,  and  the  azygos  vein, 
8,  the  latter  being  to  its  right  side.      It  ascends,  gradually  in- 
clining to  the  left  and  at  the  same  time  diminishing  in  size,  until 
it  reaches  the  third  dorsal  vertebra,  where,  after  passing  behind 
the  arch  of  the  aorta,  it  comes  into  contact  with  the  oesophagus, 
lying  between  its  left  side   and  the  pleura.     Continuing  its  in  neck; 
course,  it  ascends  into  the  neck,  supported  by  the  longus  colli 
muscle,  until  it  arrives  on  a  level  with  the  upper  border  of  the 
seventh  cervical  vertebra,  where  it  changes   its   direction  and 
turns  forwards,  at  the  same  time  arching  downwards   and  in- 
wards so  as  to  describe  a  curve,  d.  and  then  terminates  on  the 
outer  side  of  the  internal  jugular  vein,  7,  in  the  angle  formed  ^V" 
by  the  union  of  that  vein  with  the  subclavian,  6.     The  dimi-  vein*  of 
nution  in  the  size  of  the  duct  as  it  ascends  has  been  already 
noticed  ;  at  the  fifth  dorsal  vertebra  it  is  often  only  two  lines  in 
diameter,  but  above  this  point  it  enlarges  again.     It  is  gene- 
rally waving  and  tortuous  in  its  course,  and  is  constricted  at 
intervals  or  varicose  in  its  appearance.     The  thoracic  duct  is 
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Ib  Mme-       not  always  a  siogfle  trunk  throug'liout  its  whole  extent :  it  fre- 
divided;       quentlydivideB  opposite  the  seventh  p-    jj^g* 

or  eighth  dorsal  vertebra  into  two 

trunks,   which    soon   join   again  : 

sometimes  in  its  cotirse  it  separates 

into  three  divisions,  which  after- 
wards unite,  and  enclose  between 

them  spaces  or  islets.  Cruikshank 
double  in  one  case  found  the  duct  double 
ortnpe.  Jn  Jta  entire  length;  "in  another 
Miiycndbj  triple,  or  nearly  BO."  In  the  neck, 
one  open-  '^^  thoTOcic  duct  ofteu  divides 
■ng.  into  two  or  three  brancheB,  which 

in  some  instances  terminate  sepa- 
rately in  the  great  veins,  but  in 

other  cases  unite  first  into  a  common 

tnmk. 
VnJrea.  The  thoracic  duct  has  numerous 

double  valves  at  intervals  through- 
out its   whole   course,   which   are 

placed  opposite  to  the  constricted 

parts  of  the  vessel.     They  are  more 

numerous  in  the  upper  part  of  the 

duct.     At  the  termination  of  the 

duct   in   the   veins  there  are  two 

valves,  BO  placed  as  to  allow  the 

contents  of  the  duct  freely  to  pass 

into  the   veins,  but   which   would 

effectually  prevent  the  regnrjitation 

of  either  chyle  or  blood  back  into 

the  duct.  , 

THE  BIGHT  LYMPHATIC  DUCT. 

Right 

d^u";^"         The  right  lymphatic   duct,  fig.  159,  c,   is  a  short  vessel, 

'*  The  aorta  ie  marked  1,  the  left  subclaiiaD  Ktery  2,  the  left  carotid 
3,  the  uppei  cava  4,  the  left  innoiniiiate  veia  5,  the  left  eubclavian  vein 
C,  the  left  internal  jugular  vein  7,  the  szjgoa  vein  8,  the  peoM  muscles  9,  9. 
a,  b,  d,  IB  the  thoracic  duct ;  a,  the  reccptaculum  chyli ;  b,  the  trunk  of  the 
vessel  ;  d,  its  termination  in  the  necK.  c  \a  the  right  lymphatic  dnct. 
N.B.  The  reeeptaculum  chyli,  which  in  this  place  ie  placed  on  the  right 
side  or  the  aorta,  is  most  commonly  to  its  left  Bide,  and  behind  it. 
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about  a  line  or  line  and  a  half  in  diameter,  and  about  three  oonne; 
quarters  of  an  inch  in  length,  which  receives  the  lymph  from  the  «^^  ^r- 
absorbents  of  the  right  upper  limb,  and  right  side  of  the  head 
and  chest.     It  enters  obliquely  into  the  receding  angle  formed 
by  the  union  of  the  right  subclavian  and  internal  jugular  veins, 
vhere  its  orifice  is  guarded  by  two  valves. 

The  course  of  those  lymphatic  vessels  which  pour  their  con- 
tents into  the  thoracic  duct  will  be  now  described,  beginning 
with  those  of  the  lower  limbs. 

LYMPHATICS   OF  THE  LOWEB  LIMB. 

The  lymphatics  of  the  lower  limb  are  arranged  in  a  super-  Lymphatics 
ncial  and  a  deep  series.  ]^^ 

The  superficial  lymphatics,  placed  between  the  integument  Superficial; 
and  fascia  of  the  limb,  are  arranged  into  two  sets,  of  which  one 
accompanies  the  long  saphenous,  whilst  the  other  follows  the  accompany 
course  of  the  short  saphenous  vein.     The  vessels  composing  the  J^^^^ 
fint  or  internal  set  commence  on  the  dorsum  and  inner  side  of  the  akin  in 
the  foot,  and,  passing  partly  in  front  and  in  part  behind  the    ^^ 
inner  ankle,  ascend  along  the  inner  side  of  the  knee  and  front  of 
the  thigh,  and  terminate  in  the  superficial  inguinal  glands.*  In 
their  course  these  vessels  are  joined  bynumerous  branches  proceed- 
ing from  the  integuments  of  the  leg  and  the  thigh.     The  lym- 
phatics which  constitute  the  second  or  external  division  of  the 
subcutaneous  series,  are  much  less  numerous  than  those  just 
described.    Commencing  upon  the  outer  margin  of  the  foot,  they 
pass  behind  the  outer  malleolus,  and  ascend  along   the  back 
part  of  the  leg;  here  they  perforate  the  fascia,  and  proceed 
between  the  h^s  of  the  gastrocnemius  muscle  to  terminate  in 
the  lymphatic  glands  of  the  popliteal  space.     This  course  corre- 
sponds with  that  of  the  short  saphenous  vein,  which  these  lym- 
phatics accompany. 

The  deep-seated  lymphatics  of  the   lower  limb,  associated  Deep, 
in  their  whole  course  with  the  deep  blood-vessels,  require  but  a  JJJJ^_  ®*P 
brief  description.     In  the  leg,  they  consist  of  three  divisions,  veawk. 
namely,  anterior  tibial,  posterior  tibial,  and  peroneal.      Neither 
these  nor  the  superficial  absorbents  pass  through  any  lymphatic 
gland  in  the  leg,  unless  it  be  those  lymphatics  which  accompany 
the  anterior  tibial  artery,  for  a  small  gland  is  sometimes  found 
on  the  front  of  the  interosseous  ligament,  above  the  middle  of 
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Popliteal 
glaoda. 


Inguinal 
glands; 


raperfidal 
•et; 


deep  set. 


Lymphaticf 
of  extern, 
organs  of 
geneiatn. ; 


of  outside 
of  peWii. 


the  leg.  The  several  sets  of  deep  lymphatics  in  the  leg  ascend 
with  the  blood-vessels,  and  enter  the  lymphatic  glands  situated  in 
the  popliteal  space.  These  (the  popliteal  lymphatic  glands) 
are  usually  very  small,  and  four  or  five  in  number :  they  sur- 
round the  popliteal  vessels,  and  are  embedded  in  a  quantity  of 
loose  fat.  The  popliteal  glands  receive  from  below,  the  deep 
lymphatics  of  the  leg  and  those  which  accompany  the  short 
saphenous  vein ;  and  from  them  proceed  efferent  vessels,  which 
ascend  with  the  femoral  artery  to  the  groin. 

The  lymphatic  glands  of  the  groin,  inguinal  glanda^  like 
the  lymphatic  vessels  of  that  part,  are,  from  their  relative  posi- 
tion,  divisible  into  a  superficial  and  a  deep  set;  the  former 
being  placed  immediately  under  the  integument,  the  latter 
under  the  fiiscia  lata.  The  superficial  glands  are  larger  than  the 
others ;  their  number  varies  much,  but  may  be  stated  to  average 
about  eight  or  ten  ;  they  are  disposed  irregularly  about  PouparCs 
ligament  and  the  saphenous  opening  of  the  fiiscia ;  a  few  some- 
times extend  for  two  or  three  inches  downwards  on  the  saphenous 
vein.  The  deep-seated  glands  are  placed  behind  the  others, 
around  the  femoral  artery  and  vein. 

Besides  the  lymphatics  of  the  lower  limb,  the  inguinal  glands 
are  joined  by  the  superficial  absorbent  vessels  from  the  perineum 
and  the  external  generative  organs,  as  will  be  presently  noticed, 
and  by  those  firom  the  lower  part  of  the  abdominal  walls,  and  the 
integuments  covering  the  outer  side  of  the  pelvis.  The  deep 
lymphatics,  derived  from  the  muscles  on  the  pelvis,  and  many 
proceeding  from  the  adductor  muscles  of  the  thigh,  in  company 
with  the  gluteal,  sciatic,  and  obturator  arteries,  enter  the  cavity 
of  the  pelvis  with  those  vessels,  and  pass  through  a  series 
of  glands  situated  in  the  neighbourhood  of  the  internal  and  com- 
mon iliac  arteries.  The  efferent  vessels  of  the  superficial  in- 
guinal glands  perforate  the  fascia,  come  into  connexion  with 
those  situated  deeply,  pass  into  the  abdomen  by  the  side  of  the 
blood-vessels,  and  terminate  in  a  chain  of  lymphatics  lying  along 
the  external  iliac  artery,  and  ending  in  the  lumbar  glands. 


LYMPHATICS  OP  THE  ABDOMEN  AND  PELVIS. 


Lymphatics       Superficial  fymphatics  of  the  abdomen  and  pelvis, — The 
^*  lymphatic  vessels  of  the  walls  of  the  abdomen  and  pelvis  con- 


LYMPHATICS  OF  THE  ABDOMEN  AND  PELVIS.        657 

sist  of  several  series  iNrhich  pursue  diiFerent  directions,  but  are  all 
associated  with  the  blood-vessels  of  diiFerent  parts.     A  super-  from  fore 
ficial  series,  derived  from  the  integument  of  the  lower  part  of  the  ?^*^?®'^ 
abdomen  (from  the  umbilicus  downwards),  descends  towards  the  deep; 
superficial  inguinal  glands;   whilst  a  deep-seated  series  in  the 
same  situation  is  also  directed  downwards,  and  ends  in  the  glands 
situated  on  the  external  iliac  artery :  these  two  sets  follow  respec- 
tively the  superficial  and  deep  epigastric  blood-vessels.     Other  {nm  lati. 
lymphatics,  proceeding  from  the  sides  and  back  part  of  the  walls  ^^  ^^^ 
of  the  abdomen,  perforate  the  fibres  of  the  muscles ;  a  small  num- 
ber of  them  then  wind  round  the  crest  of  the  ilium,  passing  in 
their  course  through  one  or  two  small  glands,  and  proceed  along 
Poupart'^s  ligament  with  the  circumflex  iliac  artery,  to  terminate 
in  the  glands  upon  the  external  iliac  artery ;  whilst  the  greater 
number  are  directed  backwards  with  the  ilio-lumbar  and  lumbar 
arteries,  and,  being  joined  by  the  lymphatics  from  the  muscles 
and  integument  of  the  back,  pass  behind  the  psoas  muscle  to  the 
vertebral  column,  where  they  enter  the  glands  surrounding  the 
aorta  and  lower  vena  cava. 

The  superficial  lymphatics  of  the  pelvis,  as  already  described,  Superfidal, 
are  directed  for  the  most  part  towards  the  inguinal  glands.  of  pelvis; 

The  superficial  lymphatics  of  the  penis  usually  form  three  of  penis; 
vessels,  two  being  placed  at  the  sides,  and  the  other  on  the 
dorsum  of  the  organ.     Commencing  in  the  prepuce,  they  pass 
backwards,  unite   on  the  dorsum  penis,  and,  again    subdivid- 
ing, send  branches  on  each  side  to  the  inguinal  glands. 

The  lymphatics  of  the  scrotum,  with  those  from  the  integu-  of  scrotom. 
ments  of  the  perineum,  may  be  associated  together;  for  all,  guid- 
ed, as  it  were,  by  the  superficial  pudic  vessels,  enter  the  inguinal 
lymphatic  glands.  The  deep-seated  lymphatics  of  the  penis  ac- 
company the  internal  pudic  vessels,  and  end  in  the  glands  on  the 
internal  iliac  artery. — The  lymphatics  of  the  external  generative 
organs  in  the  female  present  a  similar  disposition  to  that  here 
described  in  the  male. 

Deep  lymphatics  of  the  pelvis  and  abdomen  —  lymphatics  Deep 
of  the  viscera. — The  courae  of  these  deep  lymphatic  vessels,  lymphatics, 
as  in  other  parts,  is  indicated  by  that  of  the  principal  blood- 
vessels. 

The  lymphatics  of  the  bladder,  taking  rise  frt)m  the  entire  of  bladder; 
surfiice  of  that  oigan,  enter  the  glands  placed  about  the  internal 
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of  rectum; 


of  uterus; 


iliac   artery :    with   these  are  associated  the  Ijrmphatics  of  the 
prostate  gland  and  of  the  vesiculse  seminales. 

The  lymphatics  of  the  rectum  are  frequently  of  considerable 
size :  immediately  after  leaving  the  intestine,  some  of  them  pass 
through  small  glands  which  lie  contiguous  to  it ;  finally,  they 
enter  the  lymphatic  glands  situated  in  the  hollov  of  the  sacrum, 
or  those  higher  up  in  the  loins. 

In  the  unimpregnated  state  of  the  uterus,  its  lymphatics  aie 
small,  but  during  the  period  of  gestation  they  are  consideiably 
enlarged.  Issuing  from  the  entire  substance  of  the  organ,  the 
greater  number  descend,  together  with  those  of  the  vagina,  and 
pass  backwards  to  enter  the  glands  upon  the  internal  iliac  artery; 
thus  pursuing  the  course  of  the  principal  uterine  blood-vessels. 
Others,  proceeding  from  the  upper  end  of  the  uterus,  run  out- 
wards in  the  folds  of  peritoneum  which  constitute  its  broad  liga- 
ofoTaries;  mcnts,  and  join  the  lymphatics  derived  from  the  ovaries  and 
Fallopian  tubes.  The  conjoined  vessels  then  ascend  with  the 
ovarian  arteries,  near  the  origin  of  which  they  terminate  in 
the  lymphatic  vessels  and  glands  placed  on  the  aorta  and  vena 
cava. 

The  lymphatics  of  the  testicle  commence  in  the  substance  of 
the  gland,  and  upon  the  surface  of  the  tunica  vaginalis.  Col- 
lected into  several  large  trunks,  they  ascend  with  the  other  con- 
stituents of  the  spermatic  cord,  pass  through  the  inguinal  canal, 
and  accompany  the  spermatic  vessels  in  the  abdomen  to  enter 
the  lumbar  lymphatic  glands. 

The  lymphatics  of  the  kidney. — Those  placed  upon  the  sur- 
face of  the  organ  are  comparatively  small;  they  unite  at  the 
hilus  of  the  kidney  with  other  lymphatics  from  the  substance  of 
the  gland,  and  then  pass  inwards  to  the  lumbar  lymphatic  glands. 
The  lymphatics  of  the  supra-renal  capsuks  unite  with  those  of 
the  kidney.  The  lymphatic  vessels  of  the  ureter  are  numerous ; 
they  communicate  with  those  of  the  kidney  and  the  bladder, 
and  for  the  most  part  terminate  with  the  former. 

The  lymphatics  of  the  stomach  are  placed,  some  beneath  the 
peritoneal  coat,  and  others  between  the  muscular  and  mucous 
coats.  Following  the  direction  of  the  blood-vessels,  they  be- 
come arranged  into  three  sets.  One  set  accompanies  the  coro- 
nary vessels,  and  receiving,  as  it  runs  from  left  to  right,  branches 
from  both  surfaces  of  the  organ,  turns  backwards  near  the  pylo- 
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rus,   to  join  some  of  the  lai^er  trunks.      Another  series  of 

lymphatics,  from  the  left  end  of  the  stomach,  follow  the  vasa 

brevia,  and  unite  with  the  lymphatics  of  the  spleen  ;  whilst  the 

third  set,  guided  by  the  right  gastro-epiploic  vessels,  incline 

from  left  to  right  along  the  great  curvature  of  the  stomach,  from 

which  they  pass  backwards,  and  at  the  root  of  the  mesentery  tei>  their  termi- 

rainate  in  one  of  the  principal  lacteal  vessels.  nation. 

The  lymphatics  of  the  spleen  are  placed,  some  immediately  Of  spleen. 
under  its  peritoneal  covering,  others  in  the   substance  of  the 
organ.      Both  sets  conveige  to  the  inner  side  of  the  spleen, 
come  into  contact  with  the  blood-vessels,  and,  accompanying 
these,  pass  through  a  series  of  small  glands,  and  terminate  in  the  Temi- 
lymphatics  of  the  digestive  organs. 

liymphatics  emerge  from  the  pancreas  at  different  points,  and 
join  those  derived  from  the  spleen. 

The  lymphatics  of  the  liver  are  divisible  into  three  principal  Liver, 
sets,  accordingly  as  they  are  placed  upon  its  upper  or  its  under 
surface,  or  are  spread  through  its  substance  with   the  blood- 
vessels. 

The  lymphatic  vessels  scattered  upon  the  upper  surface  of  the  On  upper 
liver  incline  towards  particular  points,  and  so  become  distin-  fou^^u. 
guishable  into  groups,  of  which  four  are  ordinarily  enumerated. 
Thus,  from  the  middle  of  this  surface  of  the  liver,  five  or  six 
branches  run  towards  the  falciform  ligament,  on  which,  directed 
forwards,  they  unite  to  form  a  large  trunk,  which  passes  upwards 
between  the  fibres  of  the  diaphragm,  behind  the  ensiform  carti-  First; 
lage.  Having  reached  the  interpleural  space,  behind  the  ster- 
num, they  ascend  through  a  chain  of  lymphatic  glands,  found 
upon  the  internal  mammary  blood-vessels,  and  are  thus  conduct- 
ed to  the  root  of  the  neck,  generally  at  the  right  side,  where 
they  terminate  in  the  right  lymphatic  duct.  The  second  group  Second; 
consists  of  vessels  which  incline  outwards  towards  the  right  late- 
ral ligament,  opposite  to  which  they  unite  into  one  or  two 
lu'ger  Ijrmphatics,  which  pierce  the  diaphragm  and  run  forward 
upon  its  upper  surface  to  join  the  preceding  set  of  vessels 
behind  the  sternum.  In  some  cases,  however,  instead  of  passing 
into  the  thorax,  they  turn  inwards  on  reaching  the  back  part  of 
the  liver,  and,  running  upon  the  cms  of  the  diaphragm,  open 
into  the  thoracic  duct  close  to  its  commencement.  A  similar 
set  of  lymphatics  is  found  upon  the  left  lobe  of  the  liver ;  the  Third; 
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vessels  of  which  it  is  composed,  after  reaching  the  left  lateral  li- 
gament, pierce  the  diaphragm,  and,  turning  forwards,  end  in  the 
glands  in  the  anterior  mediastinum.  Finallj,  along  the  fore 
part  of  the  liver^  some  vessels  will  be  observed  to  turn  down- 
wards and  join  those  placed  upon  its  under  sur&ce. 

The  under  surface  of  the  liver  is  covered  by  an  open  net- 
work of  lymphatic  vessels.  On  the  right  lobe,  they  are  direct- 
ed over  and  under  the  gall-bladder  to  the  transverse  fissure, 
where  some  join  the  deep  lymphatics ;  whilst  others,  after  pass- 
ing through  some  scattered  lymphatic  glands,  are  guided  by 
the  hepatic  artery  to  the  right  side  of  the  aorta,  where  they 
terminate  in  the  thoracic  duct.  Branches  also  proceed  to  the 
concave  border  of  tbe  stomach,  between  the  folds  of  the  small 
omentum,  to  join  with  the  coronary  lymphatics  of  that  organ. 

The  deep  lymphatics  of  the  liver  accompany  the  branches  of 
the  portal  vein  in  the  substance  of  the  organ,  and  pass  out  of  the 
gland  by  the  transverse  fissure.  After  communicating  with  the 
superficial  lymphatics,  and  also  with  those  of  the  stomach,  they 
pass  backwards,  and,  at  the  side  of  the  coeliac  artery,  join  with 
one  of  the  lacteal  trunks  previously  to  its  termination  in  the 
thoracic  duct. 

The  absorbent  vessels  of  the  intestines,  named  the  lacteals, 
have  been  already  described  (ante,  page  650).  So,  too,  have  the 
mesenteric  glands  connected  with  those  vessels  (p.  651).  It 
now  remains  to  consider  the  other  lymphatic  glands  situated 
in  the  pelvic  and  abdominal  cavities. 

The  lymphatic  glands  of  the  pelvis  and  abdomen, — The 
lymphatics  of  the  lower  half  of  the  body  may  be  followed,  with- 
in the  abdomen,  to  a  continuous  series  of  glands  situated  in 
front  of  the  sacrum  and  vertebral  column.  Though  connected 
by  absorbent  vessels  passing  from  one  to  the  other,  these  glands 
are  more  numerous  at  particular  points,  and  are  accordingly  ar- 
ranged into  several  groups.  In  the  pelvis,  some  of  the  glands 
are  placed  behind  the  rectum  in  the  hollow  of  the  sacrum,  and 
are  hence  named  sacral  lymphatic  ff lands.  Others,  again,  sur* 
rounding  the  internal  iliac  artery,  are  denominated  the  internal 
iliac  glands.  They  receive  the  lymphatics  corresponding  to  the 
branches  of  the  internal  iliac  artery,  and  communicate  upwards 
with  the  lumbar  glands. 

The  lumbar  lymphatic  glands  are  very  large  and  numerous ; 
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they  are  placed  in  front  of  the  lumbar  vertebrae,  around  the 
aorta  and  vena  cava.  To  these  may  be  traced  the  lymphatics 
of  the  lower  limb,  as  veil  as  those  which  accompany  several  of 
the  branches  of  the  abdominal  aorta. 

The  efferent  absorbent  vessels  which  proceed  from  these  End  of 
glands  progressively  increase  in  size,  while  their  number  dimi-  «ff«rent 
nishes,  and  at  length  they  unite  into  a  few  trunks,  which,  with  gUmdik 
those  of  the  lacteals,  form  the  origin  of  the  thoracic  duct. 

THE  LYMPHATICS  OP  THE  THORAX. 

The  lymphatics  of  the   thorax  are  divisible  into  two  sets.   Lymphatics 
viz.  those  derived  from  the  walls,  and  those  from  the  viscera  of  °^*^^""5 
that  cavity.     The  former  are  arranged  in  two  distinct  planes, 
one  lying  between  the  skin  and  the  muscles,  the  other  being 
deeply  seated.     The  superficial  lymphatics  at  the  front  of  the  saperficial ; 
chest  run  upon  the  great  pectoral  muscle,  and  for  the  most  part  ^  ^^^^ 
are  directed  towards  the  axilla,   where    they  enter   the   lym- 
phatic glands.     Those  upon  the  back  lie  on  the  trapezius  and 
latissimus  dorsi,  and,   inclining  from  various    directions,    also 
converge  to  the  axilla,  and  end  in  the  same  series  of  glands 
as  the  lymphatics  of  the  upper  limb.     The  deep  absorbents  at  deep  in 
the  fore  part  of  the  chest  correspond,  in  their  general  distribu- 
tion,   with  the  internal  mammary  artery:  commencing  in  the 
muscles  of  the  abdomen,  they  ascend  between  the  fibres  of  the 
diaphragm  at  its  attachment  to  the  ensiform  cartilage,  and  then 
continue  behind  the  costal  cartilages  to  the  top  of  the  thorax. 
In  their  course  they  receive  branches  from  the  anterior  part  of 
the  intercostal  spaces,  and  ultimately  terminate  on  the  left  side 
in  the  thoracic  duct,  and  on  the  opposite  side  in  the  right 
lymphatic  duct. 

The  deep  lymphatics  at  the  sides  and  back  part  of  the  chest   Lympliatics 
follow  the  distribution  of  the  aortic  intercostal  arteries:  they  ^^^i,^ 
receive  absorbent  vessels   which  come    forwards,    through  the  of  chest; 
inter-transverse  spaces,  from  the  parts  seated  in  the  vertebral 
grooves,  and  other  vessels  from  each  side  which  run  along  the 
intercostal  spaces.     All  these  incline  inwards  to  the  spine,  and  their  terml- 
terminate  in  the  thoracic  duct.  nation. 

The  lymphatics  of  the  lungSy  like  those  of  other  organs,  form  Lymphatics 
two  sets,  one  being  superficial,  the  other  deep-seated.     Those     .^f!^ 
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at  the  sur&ce  run  beneath  the  pleura,  inhere  they  form  a  net- 
work by  their  anastomoses.  Their  number  is  considerable,  but 
they  are  sometimes  difficult  of  demonstration.  '^  I  have  been 
able/^*  says  Cruikshank,  ^*  at  one  time  to  show  the  whole  ex- 
ternal surface  of  the  lungs  covered  with  absorbents  I  had  in- 
jected ;  at  another  time  I  have  not  been  able  to  find  one.^^ 

One  of  the  easiest  methods  of  finding  them  is  to  inflate  the  lungs  of  a  still- 
horn  child  from  the  trachea ;  the  air  passes  from  the  cells  into  the  ahsorb- 
ents,  and  enables  us  to  see  those  on  the  sur&ce :  If  a  pui^ture  be  made  into 
one  of  them  with  a  lancet,  the  air  will  partially  escape,  and  then  the  inject- 
ing pipe,  containing  a  column  of  quicksilver,  can  be  introduced.t 

Most  of  these  superficial  lymphatics  converge  to  the  root  of 
the  lungs,  and  terminate  in  the  bronchial  glands, 
and  deep;         The  deep  lymphatics  of  the  lungs  run  with  the  blood-vessels 
along  the  bronchi :  they  communicate  freely  with  those  upon 
the  surface,  and  at  the  root  of  the  lungs  open  into  the  bron- 
chial glands.     From  these,  two  or  three  trunks  issue,  which 
their  teimi-  ascend  along  the  trachea  to  the  root  of  the  neck,  and  terminate 
nation.         ^^  ^j^^  j^£j.  ^j^^  j^^  ^j^^  ^horacic  duct,  and  on  the  right  in  the 

lymphatic  duct  of  that  side. 
Lymphatict       The  lymphatics  of  the  heart  follow  the  coronary  vessels  from 
®*^ '      the  apex  of  the  organ  towards  its  base.     Those  of  the  right 
side  meet  near  the  origin  of  the  aorta,  so  as  to  form  a  trunk  of 
some  size,  which  runs  upwards  over  the  aortic  arch,  and  passes 
backwards  between  the  innominate  and  left  carotid  arteries,  to 
reach  the  trachea,  along  which  it  ascends  to  the  root  of  the 
neck,  to  terminate  in  the  right  lymphatic  duct.     The  left  lym- 
phatics of  the  heart  ascend  to  the  base  of  the  organ  ;  where  they 
communicate  with  the  preceding  set,  and  having  united  into  a 
single  vessel,  proceed  along  the  pulmonary  artery,  towards  its 
their  termi-  bifurcation.     At  this  point  the  vessel  passes  through  some  lym- 
phatic glands  behind  the  arch  of  the  aorta,  and  ascends  by  the 
trachea  to  terminate  in  the  thoracic  duct. 
Of  oeso-  The  lymphatics  of  the  msophagus  form  along  that  tube  a 

P  ag«8i        plexus  of  vessels,  passing  upwards  upon  it,  and  traversing  the 
glands  which  lie  in  their  course :    after  having  communicated 
termi-         by  anastomoses  with  the  lymphatics  of  the  lungs,  at  and  near 
nation.         ^j^^  Yoots  of  thosc  Organs,  they  terminate  in  the  thoracic  duct. 

♦  Anatomy  of  the  Absorbents,  p.  194.  t  Loo.  cit. 
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The  Ijrmphatics  of  the  thymus  gland  and  those  of  the  thyroid  Of  thymus 
bodj  may  be  described  with  the  absorbents  of  the  thorax.  ^ 

"  On  the  spinal  surface  of  the  thymus  gland,^"*  Sir  Astley 
Cooper  observes,^  *'  numerous  absorbent  glands  are  found  ;  and 
if  these  be  injected,  many  absorbents  are  discovered.  But  upon 
the  posterior  surface  of  the  comua  and  cervical  portion >. two 
large  vessels  proceed  on  each  comu,  and  the  side  of  the  trachea. 
— They  pass  nearly  straight  upon  the  spinal  surface  of  the 
comua,  converging  a  little  as  they  proceed  towards  the  sternum, 
and  terminate  in  the  jugular  veins  by  one  or  more  orifices  on 
each  side.'' 

The  lymphatics  of  the  thyroid  gland* — From  each  lateral  Of  thyroid 
lobe  of  this  organ  some  absorbing  vessels  arise,  which  converge  ^' 
and  unite  to  form  one  short  trunk,  that  opens  at  the  right  side 
into  the  right  lymphatic  duct,  at  the  left  into  the  thoracic  duct. 
They  may  be  demonstrated  by  inserting  the  injecting  pipe  into 
the  substance  of  the  gland,  when  the  mercury,  by  its  weight, 
will  force  its  way  into  the  lymphatics. 

The  lymphatic  glands  of  the    thorax, — In   describing  the  Lymphatic 
vessels,  mention  has  already  been  made  of  the  glands  through  f^^*.. 
which  they  pass  in  various  situations.     Thus,  along  the  course 
of  the  internal  mammary  blood-vessels  there  are  placed  six  or 
seven  small  glands,  through  which  the  lymphatics  behind  the 
sternum  pass ;  they  may  be  named  the  anterior  mediastinal  JJ^f*" 
glands.       Three  or  &ur  lymphatic  glands  (cardiac)  lie  behind  cardiac; 
the  aortic  arch,  and  one  before  it ;  and  another  cluster,  varying 
from  fifteen  to  twenty  in  number,  are  found  along  the  oesopha- 
gus (cesophageal  glands).     At  the  root  of  the  lungs  there  are  oetophn- 
ten  or  twelve  glands  of  much  larger  size  than  those  just  men-  ^' 
tioned.      These  are  the   bronchial  glands.      The   largest  of  bronchial, 
them 'occupy  the  interval  between  the  right  and  left  bronchi  at  "®^*'»*«*- 
their  bifurcation,  whilst  others  of  smaller  size  rest  upon  these 
tubes  for  a  short  distance  within  the  lungs.     In  early  infancy 
their  colour  is  pale  red  ;  towards  puberty,  we  find  them  vciging 
to  gray,  and  studded  with  dark  spots ;  at  a  more  advanced  age 
they  are  frequently  very  dark.      In  chronic  diseases  of  the  lungs 
they  sometimes  become  enlarged  and  indurated,  so  as  to  press 


*  Anatomy  of  the  Thymus  Gland,  p.  14. 
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on  the  air- tubes,  and  cause  much  irritation.      They  are  fre- 
quently the  seat  of  tuberculous  deposits. 

LYMPHATICS  OF  THE  UPPER  LIMB. 
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In  the  upper  limb,  as  in  the  lower,  the  lymphatics  are  ar- 
ranged into  a  superficial  and  a  deep  set — the  former  accom- 
panying the  subcutaneous  veins,  the  latter  following  the  course 
of  the  deep  blood-vessels. 

The  superficial  lymphatics  form  two  divisions,  which  corre- 
spond with  the  subcutaneous  veins  on  the  outer  and  inner 
borders  of  the  fore-arm.  One  set  accompany  the  branches  of 
the  ulnar  cutaneous  vein  from  the  inner  border  of  the  hand,  along 
the  front  and  inner  side  of  the  fore-arm  as  high  as  the  bend  of 
the  elbow.  In  this  course  they  receive  numerous  collateral 
branches,  and  join  at  the  point  just  indicated  with  some  of 
those  from  the  outer  side  of  the  fore-arm.  Continuing  their 
course  upwards  along  the  arm,  a  few  of  them  passing  through 
a  lymphatic  gland  situated  in  front  of  the  inner  condyle  of  the 
humerus,  these  absorbent  vessels  terminate  either  in  glands 
placed  along  the  brachial  artery,  or  in  those  of  the  axilla, 
where  they  unite  with  the  deep  lymphatics.  Those  which  con- 
stitute the  second  set,  placed  along  the  outer  border  of  the  fore- 
arm, are  less  numerous  than  the  preceding.  They  commence 
beneath  the  integuments  on  the  outer  and  back  part  of  the  hand, 
and  follow  the  course  of  the  radial  cutaneous  veins  to  the  bend 
of  the  elbow ;  here  the  greater  number  of  them  join  the  vessels 
last  described,  whilst  a  few  ascend  with  the  cephalic  vein,  on  the 
outer  side  of  the  arm,  and  passing  with  that  vessel  between  the 
deltoid  and  great  pectoral  muscles,  end  beneath  the  clavicle  in 
one  or  more  lymphatic  glands,  connected  with  those  at  the 
lower  part  of  the  neck. 

The  deep  lymphatics  of  the  upper  limb  correspond  with  the 
deep  blood-vessels.  In  the  fore-arm  they  consist,  therefore,  of 
three  sets,  associated  with  the  radial,  ulnar,  and  inter-osseous 
arteries  and  veins;  in  their  progress  upwards,  they  have  fre- 
quent communications  with  the  superficial  lymphatics.  Some 
of  them  enter  the  glands  which  lie  near  the  brachial  artery ; 
and  all  terminate  in  the  glands  of  the  axilla. 

The  axillary  glands  are  generally  ten  or  twelve  in  number  ; 
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in  this  respect,  however,  as  well  as  in  their  size,  they  vary  con- 
siderably in  different  individuals  ;  they  are  placed  along  the 
axillary  vessels,  embedded  in  a  quantity  of  loose  cellular  tissue, 
and  a  few  are  situated  at  some  distance  below  the  vessels,  against 
the  serratus  magnus  muscle.  They  receive  all  the  lymphatics 
of  the  arm  already  described,  as  well  as  those  proceeding  from 
the  integuments  of  the  back,  from  the  fore  part  of  the  thorax, 
and  from  the  mammary  gland.  Hence  they  are  liable  to  be 
influenced  by  diseases  affecting  any  of  those  parts. 

From  the  glands  in   the  axilla,  efferent  lymphatic  vessels,  Termi- 
fewer  in  number,  but  larger  in  size  than  the  afferent  vessels,  °***®"  ^f 
proceed  along  the   course    of  the  subclavian  artery,  in  some  of  upper 
parts  twining  round  it.     From  the  top  of  the  thorax  they  as-  ^*°^^' 
cend  into  the  neck,  close  to  the  subclavian  vein,  and  terminate, 
those  of  the  left  side  in  the  thoracic  duct,  those  of  the  right 
side  in  the  right  lymphatic  duct.     Sometimes  they  unite  into 
a  single  trunk,  which  opens  separately  into  the  subclavian  vein 
near  its  termination. 

LYMPHATICS  OF  THE  HEAD  AND  NECK. 

The  lymphatics  of  the  head  include  those  of  the  cranium  Lymphatics 
and  the  fece.  of  head; 

Commencing  beneath  the  scalp,  the  lymphatics  of  the  cra- 
nium join  together  so  as  to  diminish  in  number  whilst   they 
increase  in  size,  and  are  at  length  collected  into  an  anterior  and 
a  posterior  set,  which  follow  respectively  the  course  of  the  tem- 
poral and  the  occipital  arteries.      The   temporal  set  descend  temporal 
in  front  of  the  ear,  some  of  the  vessels  passing  through  one  or  »rin; 
two  glands  usually  found  near  the  zygoma,  whilst  others  enter 
those  situated  on  the  parotid  gland ;  all  of  them  terminate  in 
the  lymphatic  glands  of  the  neck.     The  occipital  set  of  the  occipital 
cranial  lymphatics,  accompanying  the  occipital  artery,  descend  ■«"«■• 
to  the  glands  situated  behind  the  ear  (over  the  mastoid  process 
of  the  temporal  bone),  and  thence  join  the  superficial  lympha- 
tics of  the  neck. 

Within  the  cranial  cavity,  lymphatic  vessels  have  been  de-  Lymphatics 
monstrated  in  the  pia  mater  and  in  the  arachnoid  membrane,  ofthepia 

•KT  1  .    .  11  mater  and 

None  have  been  injected  in  the  dura  mater,  nor  have  they  arachnoid. 
been  shewn  in  the  substance  of  the  brain.     The  trunks  of  those 
derived  from  the  pia  mater  pass  out  of  the  skull  with  the  veins. 
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The  superficial  lymphatics  of  the  face^  more  numerous  than 
those  of  the  cranium,  descend  obliquely  in  the  course  of  the 
facial  vein,  and  join  the  glands  placed  beneath  the  base  of  the 
lower  maxillary  bone ;  a  few  of  them  in  their  descent  pass 
through  one  or  two  glands  situated  over  the  buccinator  muscle. 
The  deep  lymphatics  of  the /ace  are  derived  from  the  cavities 
of  the  nose  and  mouth,  and  proceed  in  the  course  of  the  inter- 
nal maxillary  artery :  having  reached  the  angle  of  the  jaw,  they 
enter  the  glands  situated  in  that  place. 

The  lymphatic  glands  found  on  different  parts  of  the  head 
and  face  are  few  and  very  small:  those  of  the  neck^  on  the  con- 
trary, are  comparatively  large  and  very  numerous. 

The  cervical  glands  are  almost  all  placed  on  the  sides  of  the 
neck,  and  are  divisible  into  a  superficial  and  a  deep  series.  Of 
the  former,  some  lie  beneath  the  base  of  the  inferior  maxillarv 
bone ;  the  remainder,  arranged  along  the  course  of  the  external 
jugular  vein,  occur  in  greatest  number  in  the  angular  space  be- 
hind the  lower  end  of  the  stemo-mastoid  muscle,  where  that 
vein  enters  the  subclavian  vein ;  at  this  point  the  cervical 
glands  approach  and  are  connected  witb  the  glands  of  the  axilla. 
The  deep  cervical  glands  are  placed  along  the  carotid  artery  and 
internal  jugular  vein,  extending  downwards  on  the  sheath  of 
those  vessels  as  far  as  the  thorax. 

The  lymphatic  vessels  of  the  cranium  and  &ce  (already  de- 
scribed), together  with  those  of  the  pharynx,  larynx,  and  other 
parts  of  the  neck,  pass  into  the  cervical  glands.  From  these 
efferent  vessels  issue,  which  progressively  diminish  in  number 
during  their  descent,  and  unite  into  a  single  trunk  at  the  bot- 
tom of  the  neck.  On  the  left  side  this  single  vessel  usually 
enters  the  thoracic  duct,  close  to  its  termination,  and  on  the 
opposite  side  ends  in  the  right  lymphatic  duct :  sometimes,  how- 
ever, it  terminates  separately  at  the  junction  of  the  subclavian 
and  internal  jugular  veins,  or  in  one  of  those  vessels,  immedi- 
ately before  they  unite. 
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